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(57) A coded bit stream 30 generated on a coding 
side consists of a VO header 30a, a VOL header 30b, a 
GOV header SOc, a VOP header 30d and VOP data 
SOe, and the VOL header 30b multiplexes an object 
intra-coded indicator signal 7' indicating whether all the 
VOP data SOe contained in a VOL or GOV are intra 
coded or not. This enables a decoding side to recognize 
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whether all the VOP data SOe contained in the VOL or 
GOV in the coded bit stream 30 are intra coded or not by 
only analyzing the object intra-coded indicator signal 7. 
This can facilitate such processings as frame skip con- 
trol or random access of the VOPs. 
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Description 
TECHNICAL FIELD 

5 [0001] The present invention relates to an image coding apparatus and an image coding method for generating a 
coded bit stream by coding images, and an image decoding apparatus and an image decoding method for receiving a 
coded bit stream and for decoding an image signal contained in the coded bit stream, and more particularly to an image 
coding apparatus and an image coding methcd according to MPEG-4 for coding images on an object by object basis, 
and to an image decoding apparatus and an image decoding method according to MPEG-4 for decoding a coded bit 

10 stream generated by coding images on an object by object basis. 

BACKGROUND ART 

[0002] Conventionally, as a method of coding or decoding an image signal, MPEG-4 (Moving Picture Experts 
15 Group Phase-4) is known which is currently in progress toward standardization by ISO/IEC JTC1 1/SC29/WG11, for 
example. 

[0003] The MPEG-4 is a method that captures a moving picture sequence as a collection of moving image objects 
that take any shapes in time and space, and carries out coding and decoding based on individual moving image objects. 
[0004] Fig. 1 shows a video data structure according to the MPEG-4 standard. 

20 [0005] In the MPEG-4, a moving image object including a time axis is referred to as a Video Object (VO), compo- 
nents of the VO are each referred to as a Video Object Layer (VOL), components of the VOL are each called a Group 
of Video Object Plane (GOV), and the image data that represents the momentary state of the GOV and forms a unit of 
coding is called a Video Object Plane (VOP). For example, the VO corresponds to individual talkers and the background 
in a videoconference scene, the VOL is a unit of the talkers and the background with a particular temporal and spatial 

25 resolution, and the VOP is the momentary image data of the VOLs (corresponding to frames). The GOV is a data struc- 
ture consisting of a plurality of VOPs, which is used as a unit of edition and random access, and not necessarily required 
in coding. 

[0006] Fig. 2 shows a concrete example of the VOPs. Fig. 2 shows two VOPs, (V0P1 represents a man, and VOP2 
represents a picture on a wall). Each VOP consists of texture data representing color gradation levels and geometric 

30 data representing the shape of the VOP. The texture data consists of 8-bit luminance signal and color difference signals 
(with a size 1/2 sub-sampled in the horizontal and vertical directions with respect to the luminance signal). The geomet- 
ric data is binary matrix data that assigns "1 " to the inside of the VOP and "0" to the outside thereof, and has the same 
image size as the luminance signal (although the geometric data has 8-bit width per pixel, and the inside of the VOP is 
assigned "255" and the outside assigned "0" in practice, it is assumed in the following that they are assigned the binary 

35 value "1 " and "0" for convenience sake). 

[0007] In the moving picture representation based on the VOPs, a conventional frame image is obtained by placing 
the plurality of VOPs in position in a picture. If the shape of the VOP is rectangular and time-invariant, the VOP becomes 
synonymous with the frame. In this case, the geometric data is absent, and only the texture data is coded. 
[0008] Fig. 3 shows an example of a conventional coded bit stream. A bit string called a start code is placed at the 

40 initial positions of the VO, VOL, GOV and VOP headers and of the VOP data. The start code is a unique word (a bit 
string that can be interpreted uniquely) for indicating the beginning of the individual header information and VOP data 
information. The individual header information contains information required for decoding data in that and its lower lay- 
ers, and information representing layer attribute. For example, the VOL header information contains information 
required for decoding the VOPs constituting the VOL. The VOP data consists of the image data divided into macrob- 

45 locks, a unit block to be coded. Although the VOP data as shown in Fig. 3 does not usually include the start code, the 
start code can be added to every set of a plurality of macroblocks. The VOP header information contains coding type 
information as to whether the VOP is intra coded or inter coded. The intra coding refers to a coding mode that codes 
the VOP to be coded using only information about the VOP itself without using the information associated with other 
VOPs. In contrast, the inter coding refers to a coding mode that codes the information on the VOP using the information 

50 associated with previous and following VOPs. 

[0009] With the foregoing structure, the conventional image coding apparatus and image decoding apparatus can 
identify the coding mode of the VOP data only after it analyzes the coding type information contained in the VOP header 
information in the coded bit stream. As a result, although the coding side codes the entire VOP data in such units as 
VOL, GOV or the like of the object using only the intra coding, the decoding side must analyze the header information 

55 of the individual VOPs to identify the coding mode applied to the VOPs. 

[0010] Therefore, although the coding side codes the entire VOP data in the units like VOL or GOV of the object 
using only the intra coding, to achieve instantaneous access to a VOP at a desired time, or to carry out "frame skip con- 
trol" for decimating image signal to be coded in accordance with the load of a decoder, the decoding side cannot identify 
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the desired VOP to be accessed or the VOP to be decoded in the frame skip control until it recognizes the predictive 
structure and time information of the coded bit stream by analyzing the coded data of the all the VOPs. This presents a 
problem of making the decoding processing difficult and prolonging the decoding. 

[001 1 ] The present invention is implemented to solve the foregoing problem. Therefore, it is an object of the present 
5 invention to provide an image coding apparatus, image coding method, image decoding apparatus and image decoding 
method capable of enabling, when all the images contained in a moving picture sequence undergo only the intra coding, 
the image decoding apparatus to carry out access to the very image at a desired time, so as to facilitate smooth decod- 
ing processing like the frame skip control, thereby shortening the decoding processing. 

[0012] In particular, an object of the present invention is to provide an image coding apparatus, image coding 
10 method, image decoding apparatus and image decoding method capable of enabling the image decoding apparatus to 
carry out access to the very image at a desired time, and to facilitate smooth decoding processing like the frame skip 
control, thereby shortening the decoding processing, when the coding side codes all the VOPs contained in the units 
like VOL or GOV of the object using only the intra coding according to the MPEG-4 standard that decodes the images 
consisting of a plurality of objects on an object by object basis. 

15 

DISCLOSURE OF THE INVENTION 

[0013] The image coding apparatus or image coding method according to the present invention encodes images 
contained in a moving picture sequence in accordance with intra-coding instruction information instructing whether all 
20 the images contained in the moving picture sequence are to be intra coded or not; and multiplexes an encoded image 
coded signal with intra-coded indicator information indicating whether all the images contained in the moving picture 
sequence are intra coded or not. 

[0014] This enables the decoding side to decide as to whether all the image data contained in the moving picture 
sequence undergo the intra coding or not without decoding the headers or overheads of the individual image data con- 
25 stituting the moving picture sequence. This offers an advantage of being able to generate the coded bit stream that ena- 
bles the decoding side to carry out decoding with simply varying display rate or decoding rate, and to make random 
access to the image at a desired time with ease. 

[001 5] The image decoding apparatus or image decoding method according to the present invention analyzes, in a 
coded bit stream, intra-coded indicator information indicating whether all images contained in a moving picture 
30 sequence are intra coded or not; and decodes the images contained in the moving picture sequence in accordance with 
the intra-coded indicator information. 

[0016] This enables the decoding side to decide as to whether all the image data contained in the moving picture 
sequence undergo the intra coding or not without decoding the headers or overheads of the individual image data con- 
stituting the moving picture sequence. This offers an advantage of being able to enable the decoding side to carry out 
35 decoding with simply varying display rate or decoding rate, and to make random access to the image at a desired time 
with ease. 

BRIEF DESCRIPTION OF THE DRAWINGS 
40 [0017] 

Fig. 1 is a diagram showing a video data structure according to the MPEG-4; 
Fig. 2 is a diagram showing a concrete example of VOPs; 
Fig. 3 is a diagram showing an example of a conventional coded bit stream; 
45 Fig. 4 is a block diagram showing an internal configuration of a VOP encoder in an embodiment 1 in accordance 
with the present invention; 

Fig. 5 is a flowchart illustrating the operation of the VOP encoder of Fig. 4; 
Fig. 6 is a flowchart illustrating the operation of the INTRA/INTER decision section 14; 
Fig. 7 is a block diagram showing a configuration of the header multiplexer 8 as shown in Fig. 4; 
50 Fig. 8 is a diagram showing an example of a coded bit stream 30 output from the VOP encoder of the embodiment 
1 in accordance with the present invention; 

Fig. 9 is a diagram showing an example of a coded bit stream 31 output from the VOP encoder of the embodiment 
1 in accordance with the present invention; 

Fig. 10 is a block diagram showing a configuration of the header multiplexer 8 of the embodiment 1 for generating 
55 the coded bit stream 31 as shown in Fig. 9; 

Fig. 1 1 is a block diagram showing a configuration of a VOP encoder in an embodiment 2 in accordance with the 
present invention; 

Fig. 1 2 is a block diagram showing a configuration of the header multiplexer 8 as shown in Fig. 1 1 ; 
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Fig. 13 is a diagram showing an example of a coded bit stream 37 output from the VOP encoder of the embodiment 
2 in accordance with the present invention; 

Fig. 1 4 is a diagram showing an example of a coded bit stream 38 output from the VOP encoder of the embodiment 
2 in accordance with the present invention; 
5 Fig. 1 5 is a diagram showing an example of a coded bit stream 39 output from the VOP encoder of the embodiment 
2 in accordance with the present invention; 

Fig. 1 6 is a diagram showing an example of a coded bit stream 40 output from the VOP encoder of the embodiment 

2 in accordance with the present invention; 

Fig. 1 7 is a diagram showing an example of a coded bit stream 41 output from the VOP encoder of the embodiment 
10 2 in accordance with the present invention; 

Fig. 18 is a block diagram showing an internal configuration of a VOP decoder in an embodiment 3 in accordance 
with the present invention; 

Fig. 19 is a flowchart illustrating the operation of the image decoding apparatus as shown in Fig. 18; 
Fig. 20 is a flowchart illustrating the operation of the INTRA/INTER decision section 54 as shown in Fig. 18; 
15 Fig. 21 is a block diagram showing the details of the internal configuration of the header analyzer 42 in the embod- 
iment 3 as shown in Fig. 18; 

Fig. 22 is a block diagram showing an internal configuration of the frame skip controller 69 as shown in Fig. 21 ; 
Fig. 23 is a flowchart illustrating the operation of the header analyzer 42 as shown in Fig. 21 ; 
Fig. 24 is a flowchart illustrating the operation of the VOP header analyzer 62; 
20 Fig. 25 is a diagram for illustrating modulo-time base 65 and VOP time increment 68; 

Fig. 26 is a block diagram showing another internal configuration of the header analyzer 42 of the embodiment 3 in 
accordance with the present invention; 

Fig. 27 is a block diagram showing an example of the image decoding apparatus of the embodiment 3 in accord- 
ance with the present invention applied to a system for regenerating a single image by combining decoded image 
25 signals of a plurality of objects; 

Fig. 28 is a diagram showing a coded bit stream including VOP rate information in the VOL header; 

Fig. 29 is a block diagram showing an internal configuration of the header analyzer 42 of an embodiment 4 in 

accordance with the present invention; 

Fig. 30 is a block diagram showing the frame skip VOP controller 86 of the embodiment 4 as shown in Fig. 29; 
30 Fig. 31 is a flowchart illustrating the operation of the header analyzer 42 of the embodiment 4 in accordance with 
the present invention; 

Fig. 32 is a block diagram showing another configuration of the header analyzer 42 of the embodiment 4 in accord- 
ance with the present invention; 

Fig. 33 is a block diagram showing an internal configuration of the header analyzer 42 of an embodiment 5 in 
35 accordance with the present invention; 

Fig. 34 is a block diagram showing the frame skip controller 98 of the embodiment 5 in accordance with the present 
invention; 

Fig. 35 is a flowchart illustrating the operation of the header analyzer 42 of the embodiment 5 in accordance with 
the present invention; 

40 Fig. 36 is a flowchart illustrating the operation of the frame skip controller 98 of the embodiment 5 in accordance 
with the present invention; 

Fig. 37 is a block diagram showing an internal configuration of the header analyzer 42 of an embodiment 6 in 
accordance with the present invention; 

Fig. 38 is a block diagram showing the decoded VOP selector 103 as shown in Fig. 37; 
45 Fig. 39 is a flowchart illustrating the operation of the header analyzer 42 of the embodiment 6 in accordance with 
the present invention; 

Fig. 40 is a flowchart illustrating the detail processing of a VOP random access mechanism at step ST56 by the 
decoded VOP selector 103 of the embodiment 6 in accordance with the present invention; 
Fig. 41 is a block diagram showing an internal configuration of the header analyzer 42 of an embodiment 7 in 
50 accordance with the present invention; 

Fig. 42 is a block diagram showing the decoded VOP selector 107 as shown in Fig. 41 ; 

Fig. 43 is a flowchart illustrating the operation of the header analyzer 42 of the embodiment 7 in accordance with 
the present invention; and 

Fig. 43 is a flowchart illustrating the detail processing of a VOP random access mechanism at step ST66 by the 
55 decoded VOP selector 107 of the embodiment 7 in accordance with the present invention. 
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BEST MODE FOR CARRYING OUT THE INVENTION 

[0018] The best mode for carrying out the invention will now be described with reference to the accompanying 
drawings to explain the present invention in more detail. 

5 

EMBODIMENT 1 

[0019] In the embodiment 1 in accordance with the present invention, a VOP encoder will be described that 
employs the MPEG-4 video coding scheme disclosed in the ISO/IEC JTC1/SC29/WG1 1/N1 796, and comprises a cod- 

10 ing means and a multiplexing means. The coding means carries out coding based on information as to whether only 
the intra coding is applied to all the VOPs contained in the unit such as a VOL or GOV of each object which is an ele- 
ment of the present embodiment 1 . The multiplexing means adds to each object the Information on whether only the 
intra coding is applied to all the VOPs contained in the unit such as a VOL or GOV, thereby generating a coded bit 
stream. Here, the intra coding refers to a coding mode that codes the VOP to be coded using only the information about 

15 that VOP itself without using the information about remaining VOPs. Thus, intra-coded VOP can be decoded by itself. 
[0020] Because the image coding apparatus of the present embodiment 1 is based on the MPEG-4 video encoder 
that carries out coding on a VOP by VOP basis, it is called a VOP encoder from now on. Since the operation of the exist- 
ing VOP encoder is disclosed in the ISO/IEC JTC1/SC29/WG1 1/N1796 and the like, the operation of the encoder itself 
is only surveyed here, and the components of the present embodiment 1 will be described in detail. 

20 [0021] Fig. 4 shows a corrfiguration of the VOP encoder of the present embodiment 1. In Fig. 4, the reference 
numeral 1 designates a geometry encoder; 2 designates geometry coded data; 3 designates locally decoded geometry 
data; 4 designates a motion-compensation predictor; 5 designates motion information; 6 designates GOV multiplex 
information; 7 designates an object intra-coding instruction signal; 8 designates a header multiplexer; 9 designates a 
bit stream after header information multiplexing; 10 designates a video signal multiplexer; 11 designates a predicted 

25 image; 12 designates a subtracter; 13 designates a prediction error image; 14 designates an INTRA/INTER decision 
section ; 1 5 designates texture data to be coded (referred to as an input image from now on) ; 1 6 designates macroblock- 
based coding mode information; 17 designates a texture encoder; 18 designates texture coded data; 19 designates a 
locally decoded prediction error image; 20 designates an adder; 21 designates locally decoded texture data; 22 desig- 
nates a memory; 23 designates reference texture data; and 24 designates a coded bit stream. 

30 [0022] Next, the operation of the VOP encoder of the present embodiment 1 as shown in Fig. 4 will be described 
briefly. Fig. 5 is a flowchart illustrating the operation of the VOP encoder of the present embodiment 1 as shown in Fig. 
4. 

[0023] An input object image is supplied to the geometry encoder 1, motion -compensation predictor 4, 
INTRA/INTER decision section 14 and subtracter 12. In this case, the geometric data of the input object image is sup- 
35 plied on every 16x1 6 pixel block basis called an alpha blocK and the texture data of the input object image is also sup- 
plied on every 16x16 pixel block basis called a macroblock. 

[0024] First, the geometry encoder 1 encodes the input alpha block, and outputs the geometry coded data 2 and 
locally decoded geometry data 3 (step ST1). Since the coding processing of the geometry encoder 1 is off the subject 
of the present invention, the description thereof is omitted here. The geometry coded data 2 is transferred to the video 
40 signal multiplexer 10, and the locally decoded geometry data 3 is delivered to the motion-compensation predictor 4 and 
texture encoder 17. 

[0025] Subsequently, the motion-compensation predictor 4 reads the reference texture data 23 from the memory 
22, and carries out macroblock-based block matching to obtain the motion information 5 (step ST2). Specifically, the 
motion-compensation predictor 4 obtains the motion information 5 by carrying out the block matching of only an object 

45 included in the macroblock on the basis of the locally decoded geometry data 3. Then, the motion-compensation pre- 
dictor 4 reads from the memory 22 the reference tenure data 23 at the location corresponding to the motion information 
5, and generates the predicted image 1 1 from the locally decoded geometry data 3. The motion information 5 gener- 
ated by the motion-compensation predictor 4 is supplied to the video signal multiplexer 10, and the predicted image 1 1 
is fed to the subtracter 1 2 and adder 20. 

50 [0026] Then, the INTRA/INTER decision section 14 decides on the basis of the externally set object intra-coding 
instruction signal 7 the coding mode of the individual macroblocks of the VOPs to be coded, and selects an input image 
in response to the coding mode decided. The image selected (in the case of the inter coding, it is the prediction error 
image 1 3) is supplied to the texture encoder 1 7, and the macroblock-based coding mode information 1 6 decided is sup- 
plied to the video signal multiplexer 10 (step ST3). Here, the object intra-coding instruction signal 7 is information indi- 

55 eating whether all the VOPs contained in the unit such as a VOL or GOV are to be coded only by the intra coding or not, 
which is set by a user operating a switch or inputting a command. When all the VOPs are to be coded by only the intra 
coding, the signal is turned ON ("1"), and othenwise it is turned OFF ("0"). 

[0027] Fig. 6 is a flowchart illustrating the operation of the INTRA/INTER decision section 14. The operation will 
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now be described with reference to Fig. 6. First, the operation is switched in response to the value of the object intra- 
coding instruction signal 7 (step ST3-1). When the object intra-coding instruction signal 7 is ON, the INTRA/INTER 
decision section 1 4 selects the input object image as the input image 1 5, sets the macroblock-based coding mode infor- 
mation 1 6 to the intra-coding mode, and supplies the input image 1 5 selected to the texture encoder 1 7 (step ST3-2). 

5 [0028] On the other hand, when the object intra-coding instruction signal 7 input is OFF, the INTRA/INTER decision 
section 14 selects the coding mode for each macroblock according to the method defined by the ISO/IEC 
JTC1/SC29/WG11/N1796, for example. Then, the INTRA/INTER decision section 14 selects as input image 15 the 
input object image when the macroblock-based coding mode selected is the intra-coding mode, but the prediction error 
image 13 when the macroblock-based coding mode selected is the inter-coding mode, and supplies it to the texture 

10 encoder 17 (step ST3-3). In addition, the INTRA/INTER decision section 14 supplies the video signal multiplexer 10 
with the macroblock-based coding mode selected as the macroblock-based coding mode information 16. 
[0029] Returning to the flowchart of Fig 5, the texture encoder 17 encodes the input image 15 according to the 
method defined by the ISO/IEC JTC1/SC29/WG1 1/N1796, thereby obtaining the texture coded data 18 and locally 
decoded prediction error image 19 (step ST4). In the course of this, the texture encoder 17 carries out the coding of 

15 only The object in the block in response to the locally decoded geometry data 3. The texture encoder 17 transfers the 
texture coded data 1 8 to the video signal multiplexer 1 0, and the locally decoded prediction error image 1 9 to the adder 
20. 

[0030] The adder 20 sums up the predicted image 1 1 and the locally decoded prediction error image 1 9 to generate 
the locally decoded texture data 21 (step ST5), and writes the sum to the memory 22 (step ST6). The foregoing 
20 processings are iterated for each macroblocK and when the processings of the entire macroblocks included in a single 
VOP are completed, the coding processing of the single VOP is terminated. Othenwise, the coding processing of the 
remaining macroblocks is continued (step ST7). 

[0031 ] The header multiplexer 8 multiplexes the individual items of the header information into the bit stream 9, and 
supplies it to the video signal multiplexer 10 (step ST8). 
25 [0032] The video signal multiplexer 10 multiplexes the bit stream 9, which consists of the multiplexed items of the 
header information, with the geometry coded data 2, motion information 5, texture coded data 18 and macroblock- 
based coding mode information 16, and outputs the coded bit stream 24 (step ST9). 

[0033] Next, the operation of the header multiplexer 8, which characterizes the present embodiment 1 , will be 
described in detail. 

30 [0034] Fig. 7 shows a configuration of the header multiplexer 8 as shown in Fig. 4. In Fig. 7, the reference numeral 
25 designates a VO header multiplexer; 26 designates a VOL header multiplexer; 27 designates a GOV header multi- 
plexer selector; 28 designates a GOV header multiplexer; and 29 designates a VOP header multiplexer. 
[0035] The VO header multiplexer 25 generates a bit stream into which the VO header is multiplexed, and supplies 
it to the VOL header multiplexer 26. The VOL header multiplier 26 multiplexes into the bit stream fed from the VO 

35 header multiplexer 25 various VOL header items including an object intra-coded indicator signal 7' as one of them. 
Here, the object intra-coded indicator signal 7' refers to the information on whether or not all the VOPs contained in the 
unit such as a VOL or GOV are coded by only the intra coding. The object intra-coded indicator signal 7' can be multi- 
plexed as 1 -bit information in the VOL header information, which is placed at "1 " when the object intra-coding instruction 
signal 7 is ON, and at "0" when it is OFF, for example. The bit stream after the multiplexing is supplied to the GOV 

40 header multiplexer selector 27. 

[0036] The GOV header multiplexer selector 27 decides the output destination of the bit stream fed from the VOL 
header multiplexer 26 in accordance with the GOV multiplex information 6 that indicates whether multiplexing of the 
GOV header is to be carried out or not. According to the MPEG-4, the GOV header need not be contained in the coded 
bit stream. Thus, the encoder of the present embodiment 1 can selectively multiplex the GOV header using the GOV 

45 multiplex selector 27. It is obvious, however, the encoder can be configured such that it determines in advance as to 
whether the GOV header is to be multiplexed or not. In other words, the encoder can be configured such that it does 
not comprise the GOV header multiplexer selector 27. and supplies the output of the VOL header multiplexer 26 directly 
to the VOP header multiplexer 29 without passing through the GOV header multiplexer 28, or that it supplies the output 
of the VOL header multiplexer 26 to the VOP header multiplexer 29 through the GOV header multiplexer 28. 

50 [0037] When the GOV multiplex information 6 indicates that the GOV header need not be multiplexed, the bit 
stream is supplied to the VOP header multiplexer 29 without passing through the GOV header multiplexer 28. 
[0038] In contrast with this, when the GOV multiplex information 6 indicates that the GOV header must be multi- 
plexed, the bit stream is supplied to the GOV header multiplexer 28. In response to this, the GOV header multiplexer 28 
multiplexes the GOV header into the bit stream fed from the GOV header multiplexer selector 27, and supplies the out- 

55 put bit stream to the VOP header multiplexer 29. 

[0039] Thus, the VOP header multiplexer 29 multiplexes the VOP header into the bit stream which is supplied 
directly from the GOV header multiplexer selector 27, or from the GOV header multiplexer selector 27 via the GOV 
header multiplexer 28, and provides the output bit stream 9 to the video signal multiplexer 10. 
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[0040] Fig. 8 shows an example of the coded bit stream 30 output from the VOP encoder of the present embodi- 
ment 1 in accordance with the present invention. It is an example of the coded bit stream 24 in Fig. 4. The coded bit 
stream 30, like the conventional coded bit stream as shown in Fig. 3, comprises a VO header 30a, a VOL header 30b, 
a GOV header 30c, a VOP header 30d and VOP data 30e, each of which consists of a start code and header informa- 
5 tion or data information. In the present embodiment 1 , the VOL header 30b includes an object intra-coded indicator sig- 
nal 7' multiplexed thereinto. Thus, the object intra-coded indicator signal 7' indicates that the entire VOP data 30e 
constituting the VOP associated with the VOL header 30b are intra coded. 

[0041] Here, each VOP data 30e includes texture data (not shown) and geometric data (not shown) that are coded 
for each macroblock constituting a unit to be coded, and is multiplexed with the coding mode information 16 that indi- 

10 cates as overhead information whether the macroblock is intra coded or inter coded for each macroblock. However, 
when the object intra-coded indicator signal 7' is ON, that is, when the entire VOP data 30e of the VOL or GOV are intra 
coded, it is unnecessary to multiplex the coding mode information 16 of each macroblock constituting the VOP data, 
thereby reducing the amount of information of the coded bit stream. This holds true in all the following embodiments. 
[0042] Incidentally, the VOL header 30b is set on the VOL (Video Object Layer) by VOL basis. Thus, when the VO 

15 consists of a plurality of VOLO and V0L1 as shown in Fig. 1 , the VOL header 30b is set for each VOL, and the object 
intra-coding instruction signal 7 is also set for each VOL. 

[0043] In addition, when the GOV header multiplexer selector 27 decides that it is unnecessary for the GOV header 
multiplexer 28 to multiplex the GOV header, the coded bit stream 30 has a structure as shown in Fig. 8 except the GOV 
header 30c. 

20 [0044] As described above, the present embodiment 1 has such a configuration that multiplexes into the VOL 
header the object intra-coded indicator signal 7' indicating that the entire VOP data, which constitutes the GOV subor- 
dinate to the VOL or constitutes the VOL without using the concept of the GOV, are intra coded. As a result, an image 
decoding apparatus can decide as to whether all the VOPs contained in the object are intra coded or not by only decod- 
ing and analyzing the object intra-coded indicator signal 7' without decoding the individual VOP headers. This makes it 

25 possible for the decoding apparatus side to carry out decoding with varying the display rate or decoding rate with ease, 
and to generate the coded bit stream that enables simple access to the VOPs at a desired time. 
[0045] Although the object intra-coded indicator signal 7' is multiplexed into the VOL header 30b in the coded bit 
stream 30 as shown in Fig. 8 in the foregoing description, this is not essential to the present invention. For example, the 
object intra-coded indicator signal 7' can be multiplexed into the GOV header 31c in a coded bit stream 31 as shown in 

30 Fig. 9, so that the object intra-coded indicator signal is defined on the GOV basis lower in rank than the VOL. This ena- 
bles the coding and the multiplexing of the object intra-coded indicator signal on the GOV basis. 
[0046] In this case, the header multiplexer 8 can be configured as shown in Fig. 10 in which the object intra-coded 
indicator signal 7' is not multiplexed by a VOL header multiplexer 32, but by a GOV header multiplexer 33. Thus, the 
object intra-coded indicator signal 7 functions as the information indicating whether the entire VOP data 31 e contained 

35 in the GOV are intra coded or not, and is multiplexed together with the GOV header information into the GOV header 
31c as shown in Fig. 9 by the GOV header multiplexer 33. 

[0047] In addition, although the present embodiment 1 is configured such that the header multiplexer 8 generates 
the 1-bit object intra-coded indicator signal 7' from the object intra-coding instruction signal 7, it is not essential to the 
present invention. For example, the object intra-coded indicator signal 7' can have more than one bit. Alternatively, 
40 when the object intra-coding instruction signal 7 indicating whether the entire VOP data constituting the VOL or GOV 
are to be intra coded or not is represented in the form of bit information, the object intra-coding instruction signal 7 itself 
can be multiplexed as the object intra-coded indicator signal 7'. 

[0048] Furthermore, although the coding apparatus of the present embodiment 1 is implemented in the form of 
hardware as shown in Fig. 4 and so on, this is not essential to the present invention. For example, the coding apparatus 
45 can be implemented in software. In other words, the functions of the present embodiment 1 can be implemented by 
means of a CPU or MPU that executes the program as shown in Figs. 5 and 6. This also applies to all the following 
embodiments. 

EMBODIMENT 2 

50 

[0049] In the present embodiment 2 in accordance with the present invention, a VOP encoder will be described that 
comprises the following coding means and multiplexing means in a video coding system according to the MPEG-4 dis- 
closed in the ISO/IEC JTC1/SC29yWG1 1/N1 796. The coding means carries out coding of all the VOPs contained in the 
unit such as a VOL or GOV in response to the object intra-coding instruction signal 7, the information indicating whether 
55 only intra coding is to be carried out or not. The multiplexing means multiplexes into the coded bit stream the object 
intra-coded indicator signal 7' and display time multiplex identification information 34. The object intra-coded indicator 
signal 7' is the information indicating whether all the VOPs contained in the unit such as a VOL or GOV undergo only 
the intra coding or not. The display time multiplex identification information 34 indicates whether the absolute display 
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time information of all the VOPs contained in the unit such as a VOL or GOV is to be collectively multiplexed or not. 
[0050] Fig. 1 1 shows a configuration of the VOP encoder in the present embodiment 2. The VOP encoder as shown 
in Fig. 1 1 has a configuration very close to the VOP encoder of the embodiment 1 as shown in Fig. 4. The basic oper- 
ation of the encoder is also similar to that of the embodiment 1. The present embodiment 2 differs from the foregoing 
5 embodiment 1 in the structure of the header multiplexer 8. In Fig. 11 , the reference numeral 34 designates the display 
time multiplex identification information; and 35 designates a time code representing the absolute display time of the 
individual VOPs. The remaining members are identical to the corresponding members of Fig. 4 designated by the same 
reference numerals. Here, only the header multiplexer 8 with different structure from that of the embodiment 1 will be 
described. 

10 [0051] Fig. 12 shows a configuration of the header multiplexer 8 as shown in Fig. 11. In Fig. 12, the reference 
numeral 36 designates a VOL header multiplexer. 

[0052] The header multiplexer 8 as shown in Fig. 1 1 carries out in its VOL header multiplexer 36 the following mul- 
tiplexing. Specifically the VOL header multiplexer 36 multiplexes the 1-bit object intra-coded indicator signal 7 into the 
VOL header information; multiplexes the 1-bit display time multiplex identification information 34 into the VOL header 
15 information when the object Intra-coded indicator signal 7' is ON, that is, when It Indicates that all the VOPs contained 
in the unit such as a VOL or GOV are intra coded; and multiplexes Into the VOL header information collectively the time 
code 35 Indicating the absolute display time of all the VOPs constituting the VOL in accordance with the display time 
multiplex identification information 34. 

[0053] Here, the time code 35 is time information disclosed in the lEC standard publication 461 for "time and control 
20 codes for video tape recorders". It is the information for defining in hours, minutes and seconds the display time of the 
images (such as frames in MPEG-2 and VOPs in MPEG-4) constituting a moving picture. This offers an advantage of 
being able to access a desired frame only by designating the value of the time code 35 by adding this information to 
each frame when carrying out frame based edition in a video editor for business use. 

[0054] Since the remaining configuration is the same as the header multiplexer 8 as shown in Fig. 7, only the oper- 
25 ation of the VOL header multiplexer 36 in Fig. 12 different from that of the embodiment 1 will be described. 

[0055] The VOL header multiplexer 36 multiplexes information required into the bit stream supplied from the VO 
header multiplexer 25 in accordance with the following rules 1)-5). 

1) Multiplexing various VOL header information such as data needed for decoding and decompressing the individ- 
30 ual VOPs. 

2) Multiplexing the object intra-coded indicator signal T. 

3) Multiplexing the display time multiplex identification information 34 when the object intra-coded indicator signal 
7' is ON, that is, when it indicates that all the VOPs contained in the unit such as a VOL or GOV are subjected to 
the intra coding only 

35 The display time multiplex identification information 34 is 1-bit information indicating whether to multiplex the 

time codes 35 in all the VOPs in the VOL into the VOL header information area. When the time codes 35 in all the 
VOPs in the VOL are to be multiplexed into the VOL header information, it is set to "1" representing ON, arid other- 
wise it is set at "0" representing OFF When the object intra-coded indicator signal 7' represents OFF, the display 
time multiplex identification information 34 is not multiplexed. 

40 4) Multiplexing, when both the object intra-coded indicator signal 7' and the display time multiplex identification 
information 34 are ON, the time codes 35 in all the VOPs in the VOL into the VOL header information section as 
shown in Fig. 15 which will be described later. For example, when a certain VOL includes 30 pieces of the VOPs, 
30 time codes 35 are multiplexed into the VOL header information section. 

5) Supplying the GOV header multiplexer selector 27 with the bit stream passing through the foregoing multiplexing 
45 processings. 

[0056] Figs. 13, 14 and 15 each illustrate a coded bit stream output from the VOP encoder of the present embodi- 
ment 2. 

[0057] The coded bit stream 37 as shown in Fig. 1 3 illustrates a case when the object intra-coded indicator signal 
50 T is OFF, in which neither the display time multiplex identification information 34 nor the time code 35 is multiplexed into 
the VOL header information 37b. In this case, relative time information, which indicates the relative time from the refer- 
ence time code 35, that is, from the absolute display time that is multiplexed into the GOV header 37c to the time the 
VOP Is displayed, Is multiplexed into the VOP header Information 37d of the Individual VOPs (the relative time Informa- 
tion is either modulo-time based or VOP time incremented, though not shown here). The decoding side decides the dis- 
55 play time of the VOPs according to the relative time information. 

[0058] The coded bit stream 38 as illustrated in Fig. 14 represents the case when the object intra-coded indicator 
signal T is ON, but the display time multiplex identification information 34 is OFF, in which case the time code 35 is not 
multiplexed Into the VOL header Information 38b. As In Fig. 13, the relative time Information Is multiplexed Into the VOP 
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header information 38d of the individual VOPs. It indicates the relative time from the reference time code 35 or the abso- 
lute display time that is multiplexed into the GOV header 38c to the time the VOP is displayed. 
[0059] The coded bit stream 39 as illustrated in Fig. 15 represents the case in which both the object intra-coded 
indicator signal T and the display time multiplex identification information 34 are ON. In this case, the time codes 35 in 
5 all the VOPs in the VOL are multiplexed into the header information section 39b. In this case, the relative time informa- 
tion in the VOP header information section 39d can be multiplexed without change, or multiplexing of the relative time 
information into the VOP header information can be skipped to avoid the duplication with the time codes in the VOL 
header information 39b. 

[0060] As described above, the present embodiment 2 is configured such that it multiplexes into the VOL header 
70 the object intra-coded indicator signal T which indicates that all the VOP data constituting the VOL undergo the intra 
coding, the display time multiplex identification information 34, and the time codes indicating the absolute display time 
of all the VOPs in the VOL. This makes it possible for the image decoding apparatus that decodes the VOPs by receiv- 
ing the bit stream generated by the present coding apparatus to decide as to whether all the VOPs contained in the VOL 
are intra coded or not, and whether the time codes of all the VOPs are collectively multiplexed or not, without decoding 
75 and analyzing the individual VOP headers. This makes it possible for the decoding apparatus to readily identify the VOP 
to be decoded before starting decoding of the VOP, and to carry out decoding with varying the display rate and decoding 
rate, and to access the VOP at a desired time with ease. 

[0061] Although the foregoing example multiplexes into the VOL header the object intra-coded indicator signal 7, 
display time multiplex identification information 34 and time codes 35 as in the coded bit streams 37-39 illustrated in 
20 Figs. 13, 14 and 15, this is not essential to the present invention. For example, the coded bit stream can be configured 
as in the following examples 1 and 2. 

(EXAMPLE 1) 

26 [0062] As shown in the coded bit stream 40 of Fig. 1 6, the object intra-coded indicator signal T can be multiplexed 
into the VOL header 40b, whereas the display time multiplex identification information 34 can be multiplexed into the 
GOV header 40c when the object intra-coded indicator signal T of the VOL belonging to this GOV is ON, and the time 
codes 35 of all the VOPs contained in the GOV layer can also be multiplexed into the GOV header 40c when the display 
time multiplex identification information 34 is ON. In this case, the display time multiplex identification information 34 

30 indicates whether the time codes 35 of all the VOPs contained in the GOV are multiplexed collectively into the GOV 
header or not. 

(EXAMPLE 2) 

35 [0063] As shown in the coded bit stream 41 of Fig. 1 7, all the object intra-coded indicator signal 7', the display time 
multiplex identification information 34 and the time codes 35 can be multiplexed into the GOV header 41c. In this case, 
the object intra-coded indicator signal T indicates whether all the VOPs contained in the GOV are intra coded or not, 
and the display time multiplex identification information 34 indicates whether the time codes 35 of all the VOPs con- 
tained in the GOV are multiplexed collectively into the GOV header or not. 

40 [0064] Thus generating the coded bit stream makes it possible for the decoding side to readily identify the VOP to 
be decoded on the GOV basis, to carry out decoding with varying the display rate and/or decoding rate, and to make 
simple access to the VOP at a desired time. 

EMBODIMENT 3 

45 

[0065] In the embodiment 3 in accordance with the present invention, a VOP decoder will be described for regen- 
erating VOP images by decoding the coded bit stream generated by the VOP encoder described in the foregoing 
embodiment 1. More specifically, an image decoding apparatus will be described for decoding the object intra-coded 
indicator signal T described in the foregoing embodiment 1 from the coded bit stream, and for controlling the display of 

60 the decoded VOPS in accordance with the value of the signal 7'. 

[0066] First, a configuration and operation of the image decoding apparatus (VOP decoder) in the present embod- 
iment 3 will be described. Because the operation of the existing VOP decoder is disclosed in the ISO/IEC 
JTC1/SC29/WG1 1/N1 796 and so forth, the operation of the VOP decoder itself will be only outlined here. In the follow- 
ing description, the function characterizing the VOP decoder of the present embodiment 3, that is, the function to 

55 decode the object intra-coded indicator signal, and to selectively decode the VOP images based on the value of the sig- 
nal will be mainly described. In the following description, it is assumed that the coded bit stream 30 as shown in Fig. 8 
is input to the VOP decoder. 

[0067] Fig. 18 shows an internal configuration of the VOP decoder of the embodiment 3 in accordance with the 
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present invention 3. It is assumed here that the VOP data consists of the texture data and geometric data as in the 
embodiment 1 , and that the decoder has the function to decode these data from their compression data received. 
[0068] In Fig. 18, the reference numeral 42 designates a header analyzer; 43 designates a bit stream whose 
header information has been analyzed; 44 designates a video signal analyzer; 45 designates geometry coded data; 46 

5 designates a geometry decoder; 47 designates decoded geometric data; 48 designates texture coded data; 49 desig- 
nates a texture decoder; 50 designates decoded texture data; 51 designates motion information; 52 designates a 
motion compensator; 53 designates decoded prediction texture data; 54 designates an INTRA/INTER decision section; 
55 designates output texture data; 56 designates a memory; and 57 designates reference texture data. 
[0069] Fig. 19 is a flowchart illustrating the operation of the image decoding apparatus as shown in Fig. 18. The 

10 operation will now be described with reference to Figs. 18 and 19. 

[0070] First, the coded bit stream 30 is supplied to the header analyzer 42, which analyzes the VO header, VOL 
header, GOV header and VOP header in accordance with prescribed syntax as will be described later (step STIC). 
[0071] In the course of this, the object intra-coded indicator signal 7' multiplexed into the VOL header 30b is also 
analyzed, and is supplied to the INTRA/INTER decision section 54. 

15 [0072] Subsequently, the bit stream 43, the header information of which is analyzed by the header analyzer 42, is 
supplied to the video signal analyzer 44. The video signal analyzer 44 analyzes the VOP data, divides the data into the 
geometry coded data 45, texture coded data 48 and motion information 51 , and supplies their to the geometry decoder 
46, texture decoder 49 and motion compensator 52, respectively (step ST1 1). 

[0073] The geometry decoder 46 decodes the geometry coded data 45 supplied, and outputs the decoded geomet- 
20 ric data 47 (step ST1 2). 

[0074] The motion compensator 52 produces the decoded prediction texture data 53 on the basis of the reference 
texture data 57 read from the memory 56 and the motion information 51 supplied from the video signal analyzer 44 
(step ST13). 

[0075] The texture decoder 49 restores the image data from the texture coded data 48 in accordance with the pre- 
25 scribed scheme defined in the MPEG-4 such as ISO/IEC JTC1/SC29/WG1 1/N1 796, and generates the decoded tex- 
ture data 50 (step ST14). The decoded texture data 50 is supplied to the INTRA/INTER decision section 54. 
[0076] The INTR/VINTER decision section 54 first makes a decision of the final output texture data 55 in accord- 
ance with the object intra-coded indicator signal 7' (step ST15). 

[0077] Fig. 20 is a flowchart illustrating the INTRA/INTER decision operation at step ST15 by the INTRA/INTER 
30 decision section 54 in the present embodiment 3. 

[0078] First, in response to the value of the object intra-coded indicator signal 7', the operation mode is switched 
(step ST15-1). 

[0079] When the object intra-coded indicator signal 7' is ON ("YES" at step ST15-1), the INTRA/INTER decision 
section 54 immediately outputs the texture data 50 as the texture data 55 (step ST15-2). 

35 [0080] In contrast with this, when the object intra-coded indicator signal 7' is OFF ("NO" at step ST15-1), the 
INTR/VINTER decision section 54 selects its processing in response to the macroblock-based coding mode information 
16 decoded by the video signal analyzer 44 (step ST15-3). Specifically, when the macroblock-based coding mode is the 
intra-coding mode ("YES" at step ST15-3), the INTRA/INTER decision section 54 outputs the decoded texture data 50 
as texture data 55 (step ST15-2). and when it is the inter-coding mode ("NO" at step ST15-3), the INTRA/INTER deci- 

40 sion section 54 sums up the decoded prediction texture data 53 fed from the motion compensator 52 and the decoded 
texture data 50, and outputs the sum data as the output texture data 55 (step ST15-4). 

[0081] Returning to the flowchart of Fig. 19, because the output texture data 55 is used in the subsequent VOP 
decoding, it is written into the memory 56 (step ST1 6). The foregoing processing is carried out on the macroblock basis, 
which defines the coded (decoded) region predetermined in the coding side and decoding side. In response to the 
45 detection of the start code of the next VOP, the decoding of the current VOP is completed, and if the start code of the 
next VOP is not detected, the processing returns to step ST1 1 to carry out the video signal analysis and onward, thus 
continuing the decoding of the macroblocks associated with the current VOP (step ST1 7). 

[0082] To achieve this, the VOP decoder of the present embodiment 3 operates as follows. First it decides as to 
whether the object intra-coded indicator signal 7' is ON or not as illustrated in the INTRA/INTER processing of Fig. 20. 

50 When the object intra-coded indicator signal T is ON, that is, when all the VOP data 30e constituting the VOL are intra 
coded, the VOP decoder outputs the decoded texture data 50 as the output texture data 55 without making the decision 
at step ST15-3 as to whether the coding mode is the intra-coding mode or not on the macroblock basis. This makes it 
possible to reduce the INTRA/INTER processing by the amount needed for the processing of step ST15-3. 
[0083] Fig. 21 shows an internal configuration of the header analyzer 42 of the present embodiment 3 as shown in 

55 Fig. 18, and particularly a configuration of the VOP header analyzer 55 in detail. In Fig. 21 , the reference numeral 58 
designates a start code analyzer; 59 designates a VO header analyzer; 60 designates a VOL header analyzer; 61 des- 
ignates a GOV header analyzer; 62 designates a VOP header analyzer; 63 designates a time code; 64 designates a 
modulo-time base analyzer; 65 designates a modulo-time base; 66 designates a decoded VOP absolute display time 
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generator; 67 designates a VOP time increment analyzer; 68 designates a VOP time increment; 69 designates a frame 
skip controller; 70 designates decoded VOP absolute display time; 71 designates VOP rate information as the display 
rate information set on the decoder side; and 72 designates a video information header analyzer. 
[0084] Fig. 22 is a block diagram showing an internal configuration of the frame skip controller 69 as shown in Fig. 
5 21 . In Fig. 22, the reference numeral 73 designates an object intra-coded decision section; and 74 designates a frame 
skip VOP decision section. 

[0085] Next, the operation of the header analyzer 42 will be described in detail. 

[0086] Fig. 23 is a flowchart illustrating the operation of the header analyzer 42 as shown in Fig. 21, which illus- 
trates the header analysis at step ST10 as shown in Fig. 19 in more detail. 

10 [0087] The header analyzer 42 of the present embodiment 3 decodes the object intra-coded indicator signal 7' from 
the bit stream, and carries out the frame skip control based on the information provided by the signal. 
[0088] Here, "frame skip control" refers to the following operation. When carrying out the image decoding using a 
software decoder in such an environment as only limited resources are available like a CPU and memory in a PC (per- 
sonal computer) and WS (workstation), and hence all the coded VOPs cannot be decoded, the "frame skip control" 

15 restricts the VOPs to be decoded by skipping reading of the remaining VOPs. A method of using the object intra-coded 
indicator signal 7' will be described later. 

[0089] In the header analysis by the header analyzer 42, the start code analyzer 58 first analyzes the start code 
contained in the coded bit stream 30 supplied (step ST1 8). The start code analyzer 58 supplies the bit stream to the VO 
header analyzer 59 when the analyzed start code indicates a VO (step ST19), to the VOL header analyzer 60 when the 
20 analyzed start code indicates a VOL (step ST20), to the GOV header analyzer 61 when the analyzed start code indi- 
cates a GOV (step ST21), and to the VOP header analyzer 62 when the analyzed start code indicates a VOP (step 
ST22). Incidentally, the bit stream is supplied to the video signal analyzer 44 when the VOP header analyzer 62 com- 
pletes its analysis. 

[0090] The VO header analyzer 59 analyzes the VO header information in the bit stream fed from the start code 
25 analyzer 58, and supplies the bit stream after the analysis to the start code analyzer 58 (step ST23). 

[0091 ] The VOL header analyzer 60 analyzes the VOL header information and the object intra-coding indicator sig- 
nal 7' in the bit stream fed from the start code analyzer 58, and supplies the bit stream after the analysis to the start 
code analyzer 58, and the object intra-coded indicator signal T analyzed to the VOP header analyzer 62 and 
INTRA/INTER decision section 54 (step ST24). 
30 [0092] The GOV header analyzer 61 analyzes the GOV header information in the bit stream fed from the start code 
analyzer 58, and supplies the bit stream after the analysis to the start code analyzer 58 (step ST25). In the course of 
this, the time code 63 contained in the analyzed GOV header information is supplied to the VOP header analyzer 62. 
The definition of the time code 63 was given in the description of the embodiment 2. 

[0093] Next, the operation of the VOP header analyzer 62 which corresponds to step ST26 will be described. 

35 [0094] Fig. 24 is a flowchart illustrating the operation of the VOP header analyzer 62. 

[0095] First, the bit stream input to the VOP header analyzer 62 is supplied to the modulo-time base analyzer 64, 
which analyzes the modulo-time base (step ST26-1), and supplies the modulo-time base 65 analyzed to the decoded 
VOP absolute display time generator 66, and the bit stream after the analysis to the VOP time increment analyzer 67. 
[0096] The VOP time increment analyzer 67 analyzes the VOP time increment in the bit stream supplied (step 

40 ST26-2), and supplies the VOP time increment 68 analyzed to the decoded VOP absolute display time generator 66, 
and the bit stream after the analysis to the frame skip controller 69. 

[0097] The decoded VOP absolute display time generator 66 generates the decoded VOP absolute time 70 from 
the modulo-time base 65, VOP time increment 68 and time code 63, and supplies it to the frame skip controller 69 (step 
ST26-3). 

45 [0098] Here, the modulo-time base 65 is the information indicating the time in seconds at which the VOP is to be 
displayed from a particular reference time defined by the time code 63 as shown in Fig. 25. The amount of seconds is 
represented by the number of "Is" with the additional "0" indicating the end of the data. 

[0099] The VOP time increment 68 is the information for fine adjusting the display time with an accuracy of 1/1000 
second within one second from the time determined by the modulo-time base 65 as shown in Fig. 25. Thus, the MPEG- 
50 4 can determine the VOP display time at an accuracy of 1/1 000 second. For example, the decoded VOP absolute dis- 
play time (time code) is generated as follows. When the modulo-time base 65 of the VOP to be decoded is "10", the 
VOP time increment 68 is "000000" (when the VOP time increment is 6-bit accurate), and the reference time defined by 
the time code 63 is "00 hour 1 2 minutes 34 seconds", the absolute display time of the decoded VOP becomes "00 hour 
12 minutes 35 seconds". 

55 [0100] Subsequently in the frame skip controller 69 as shown in Fig. 22, the object intra-coded decision section 73 
first determines the destination of the input bit stream in accordance with the object intra-coded indicator signal 7' (step 
ST26-4). More specifically it decides as to whether the object intra-coded indicator signal 7' is ON or not, and when it 
is ON, that is, when a decision is made that all the VOPs in the VOL are intra coded ("YES" at step ST26-4), the desti- 
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nation of the input bit stream is switched to the frame si^ip VOP decision section 74. In contrast, when the object intra- 
coded indicator signal is OFF ("NO" at step ST26-4), the input bit stream is directed to the video information header 
analyzer 72. 

[01 01 ] The frame skip VOP decision section 74 makes a decision as to whether the VOP to be analyzed is the VOP 

5 to be decoded or not in response to the decoded VOP absolute display time 70 fed from the decoded VOP absolute 
display time generator 66, and to the VOP rate information 71 that is set on the decoder side at a value lower than that 
of the encoder side for frame skipping (step ST26-5). When the frame skip VOP decision section 74 decides that the 
decoding is necessary ("YES" at step ST26-5), it supplies the input bit stream fed from the object intra-coded decision 
section 73 to the video information header analyzer 72. On the contrary when it decides that the analysis is unneces- 

10 sary ("NO" at step ST26-5), it supplies the bit stream to the start code analyzer 58. 

[0102] Here, the VOP rate information refers to display rate information indicative of the number of VOPs to be dis- 
played per second, which VOPs are included in the prescribed unit such as the VOL and GOV. For example, when the 
VOP rate information is 2 pieces/second, two VOPs are displayed per second, which is equivalent to display each VOP 
for 1/2 second. Accordingly when the decoded VOP absolute time 65 of the first VOP is "GO hour 01 minute 00 second" 

15 and the VOP rate information is 1 piece/second, a decision is made that such VOPs are to be decoded that have the 
absolute display time "00 hour 01 minute 01 second", "00 hour 01 minute 02 second", and so on, which are obtained 
by successively adding one second to "00 hour 01 minute 00 second". Thus, the decoding side can implement the VOP 
frame skipping by varying the VOP rate information 71 set on the decoder side and the VOP rate information set on the 
encoder side from 10 pieces/second to 2 pieces/second, for example. 

20 [0103] When the object intra-coded decision section 73 decides that the object intra-coded indicator signal 7' is 
OFF ("NO" at step ST26-4), or when it decides that the object intra-coded indicator signal 7' is ON ("YES" at step ST26- 
4) and the frame skip VOP decision section 74 decides that the VOP to be analyzed has to be decoded ("YES" at step 
ST26-5), the video information header analyzer 72 analyzes the video information headers in the bit stream fed from 
the frame skip controller 69, and then supplies the bit stream to the start code analyzer 58 (step ST26-6). Thus, the start 

25 code analyzer 58 supplies the video signal analyzer 44 with the coded bit stream 43 whose headers are analyzed. 
[0104] As a result, when the object intra-coded decision section 73 decides at step ST26-4 that the object intra- 
coded indicator signal 7' is OFF, it supplies the bit stream fed to the VOP header analyzer 62 to the video information 
header analyzer 72 without passing through the frame skip VOP decision section 74, thereby preventing the VOP frame 
skipping. 

30 [0105] This is because it is not ensured in this case that all the VOPs in the VOL are intra coded, and hence all the 
VOPs must be analyzed over to obtain correct decoded Images, because it is probable that the predictive coding is car- 
ried out between the VOPs. 

[0106] On the other hand, when the object intra-coded decision section 73 decides at step ST26-4 that the object 
intra-coded indicator signal 7' is ON, the frame skip VOP decision section 74 decides at the next step ST26-5 as to 
35 whether the current VOP to be analyzed has to be decoded or not in response to the VOP rate information 62 and the 
like, and supplies the video information header analyzer 72 with only the input bit stream with which a decision is made 
that the VOP decoding is required, thus enabling the VOP frame skipping. 

[0107] This is because when the object intra-coded indicator signal 7' is ON, it is ensured that all the VOPs in the 
VOL are intra coded, and hence the decoder can immediately select a desired VOP to be decoded. This makes it pos- 

40 sible to carry out the frame skip control freely 

[0108] As described above, the present embodiment 3 is configured such that it analyzes, when decoding the 
coded bit stream including the object intra-coded indicator signal 7' multiplexed into the VOL header, the object intra- 
coded indicator signal T. This makes it possible for the decoder side to carry out, when the object intra-coded indicator 
signal 7' is ON, frame skipping of any VOPs in accordance with the VOP rate information 71 set on the decoder side so 

45 that the VOPs selected are subjected to a processing such as display. 

[0109] Although the foregoing description is made by way of example that employs the coded bit stream 30 as 
shown in Fig. 8 as a coded bit stream, in which the VOL is used as a unit, and the object intra-coded indicator signal 7' 
is multiplexed into the VOL header 30b, the present invention is not limited to this. For example, the coded bit stream 
31 as shown in Fig. 9 can be decoded in which the object intra-coded indicator signal 7' is multiplexed into the GOV 

50 header 31c. To achieve this, the header analyzer 42 can be configured as shown in Fig. 26 so that not the VOL header 
analyzer 75 but the GOV header analyzer 76 analyzes and decodes the object intra-coded indicator signal 7' multi- 
plexed into the GOV header 31c. This enables the frame skipping display control on the GOV basis. 
[0110] Furthermore, a system as shown in Fig. 27 can be configured. It comprises in correspondence with objects 
77a-77c a plurality of VOP decoders 78a-78c, each of which consists of the decoding apparatus of the present embod- 

55 iment 3, and a composition section 79 that combines the decoded image signals of the plurality of objects 77a- 77c to 
reconstruct a single image 80. The system can perform such display control as reducing the display rate of a particular 
object by the VOP decoders 78a-78c. This enables such control as reducing the display rate in the ascending order of 
importance, when a plurality of objects with the order of importance are combined into a picture. 
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[01 1 1 ] Moreover, although it is assumed that the VOP decoder of the present embodiment 3 is capable of decoding 
the coded bit stream generated by the VOP encoder of foregoing embodiment 1 , and receives and decodes the coded 

VOP bit stream 30 or 31 as illustrated in Fig. 8 or 9, this is not essential to the present invention. For example, the 
present invention can include not only the system that receives the bit stream directly from a coding apparatus and 
5 decodes it, but also a system that decodes a coded bit stream that is once encoded by the coding apparatus and then 
stored in a recording medium like DVD. This also applies to the decoding apparatus of the other embodiments. 

EMBODIMENT 4 

10 [01 1 2] The present embodiment 4 in accordance with the present invention relates to another example of the VOP 
decoder described in the foregoing embodiment 3. Specifically, the VOP decoder of the present embodiment 4 has a 
function to decode the bit stream including VOP rate information multiplexed into the VOL header together with the VOL 
header information on the encoder side, and to carry out the display control based on the decoded result. 
[01 1 3] Because the VOP decoder of the present embodiment 4 differs from the VOP decoder of the embodiment 3 
15 only in the structure of the header analyzer 42, only this component will be described. 

[01 1 4] Fig. 28 shows an example of a coded bit stream 81 decoded by the VOP decoder of the present embodiment 
4. The coded bit stream 81 as shown in Fig. 28 corresponds to a bit stream including VOP rate information 87 multi- 
plexed into the VOL header 30b of the coded bit stream 30 as shown in Fig. 8, which is set on the encoder side. Thus, 
the VOP rate information 87 is multiplexed into a VOL header 81b in Fig. 28. The VOP rate information is such informa- 
nt? tion as 30 VOPs/second when the encoder side encodes 30 VOPs per second, for example. 

[0115] Fig. 29 is a block diagram showing an internal configuration of the header analyzer 42 characterizing the 
present embodiment 4. In Fig. 29, the reference numeral 83 designates a start code analyzer; 84 designates a VOL 
header analyzer; 85 designates a count obtained by counting the number of analyzed VOPs with which the start code 
is analyzed; 86 designates a frame skip VOP controller; 87 designates VOP rate information set by the encoder; 88 des- 
25 ignates decoded VOP selector; 89 designates VOP select information; and 90 designates a VOP header analyzer. 
[01 1 6] Fig. 30 shows a configuration of the frame skip VOP controller 86 of the present embodiment 4 as shown in 
Fig. 29. In Fig. 30, the reference numeral 73 designates an object intra-coded decision section; and 91 designates a 
frame skip VOP decision section. 

[01 1 7] Next, the operation of the header analyzer 42 of the present embodiment 4 will be described. 

30 [0118] Fig. 31 is a flowchart illustrating the operation of the header analyzer 42 of the present embodiment 4. 

[011 9] First, in the header analyzer 42 of the present embodiment 4, the start code analyzer 83 analyzes the start 
code contained in the input coded bit stream 81 (step ST27). As a result, the start code analyzer 83 supplies the bit 
stream to the VO header analyzer 59 when the analyzed start code indicates the VO (step ST28), to the VOL header 
analyzer 84 when the analyzed start code indicates the VOL (step ST29), to the GOV header analyzer 61 when the ana- 

35 lyzed start code indicates the GOV (step ST30), and to the frame skip VOP controller 86 when the analyzed start code 
indicates the VOP, in which case, every time the start code analyzer 83 detects the VOP start code, it increments its 
counter and supplies its count 85 to the frame skip VOP controller 86 (step ST31). Here, the count 85 is reset every time 
the VOL start code is detected. 

[0120] The VO header analyzer 59 analyzes the VO header information in the input bit stream, and supplies the bit 

40 stream passing through the analysis back to the start code analyzer 83 (step ST32). 

[0121] The VOL header analyzer 84 analyzes in the bit stream the VOL header information, the object intra-coded 
indicator signal 7' and the VOP rate information 87, and supplies the bit stream passing through the analysis back to 
the start code analyzer 83, the analyzed object intra-coded indicator signal 7' to the frame skip VOP controller 86, and 
the analyzed VOP rate information 87 to the decoded VOP selector 88 (step ST33). 

45 [0122] The GOV header analyzer 61 analyzes the GOV header information in the input bit stream, and supplies the 
bit stream passing through the analysis back to the start code analyzer 83 (step ST34). 

[0123] Then, the decoded VOP selector 88 compares the coding side VOP rate information 87 fed from the VOL 
header analyzer 84 with the VOP rate information 71 set on the decoder side by a user or the like, and supplies the 
frame skip VOP controller 86 with the VOP select information 89 indicating the information on the VOP to be decoded 

50 in accordance with the compared result (step ST35). 

[0124] The VOP select information 89 will be described in more detail. Assume here that the VOP rate information 
87 fed from the VOL header analyzer 84 indicates 30 pieces/second, and the VOP rate information 71 set on the 
decoder side is 15 pieces/second. In this case, the VOP select information 89 indicates that every other VOPs are to 
be analyzed. This corresponds to the fact that the decoder side decodes the VOPs alternately when decoding the bit 

55 Stream encoded by the encoder side at a rate of 30 pieces per second. 

[0125] Next, the frame skip controller 86 carries out the processing shown at steps ST36 and ST37. The frame skip 

control processing will now be described together with the VOP header analysis at step ST38. 

[0126] First, as shown in Fig. 30, the object intra-coded decision section 73 in the frame skip VOP controller 86 
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decides the output destination of the bit stream in response to the object intra-coded indicator signal T fed from the VOL 
header analyzer 84 (step ST36). More specifically, the object intra-coded decision section 73 decides, as the output 
destination of the input bit stream, the frame skip VOP decision section 91 when the object intra-coded indicator signal 
T is ON, and the VOP header analyzer 90 when the object intra-coded indicator signal is OFF. 

5 [0127] When the object intra-coded indicator signal T is ON, the frame skip VOP decision section 91 in the frame 
skip VOP controller 86 makes a decision corresponding to step ST37. Specifically, the frame skip VOP decision section 
91 makes a decision as to whether the VOP to be analyzed is to be decoded or not in response to the VOP select infor- 
mation 89 and count 85. When the frame skip VOP decision section 91 decides that the VOP is to be decoded ("YES" 
at step ST37), it supplies the input bit stream to the VOP header analyzer 90. In contrast, when it decides that further 

?o analysis is unnecessary ("NO" at step ST37), it supplies the input bit stream back to the start code analyzer 83. For 
example, when the VOP select information 89 indicates that the VOPs to be analyzed take place at every other VOP, 
the frame skip VOP decision section 91 makes a decision that the decoding is necessary when the count 86 is an even 
number, and unnecessary when the count is an odd number. 

[0128] The VOP header analyzer 90 analyzes the VOP header in the input bit stream, and supplies the bit stream 
)5 after the analysis back Id the start code analyzer 83 (step ST38). The start code analyzer 83 supplies the bit stream 43 
after the analysis to the video signal analyzer 44 (see. Fig. 18) when the analysis by the VOP header analyzer 90 has 
been completed. 

[0129] Thus, when the object intra-coded decision section 73 of the frame skip VOP controller 86 decides that the 
object intra-coded indicator signal T is OFF at step ST36, it supplies the input bit stream to the VOP header analyzer 

20 90 without passing through the frame skip VOP decision section 91 , which prevents the VOP from undergoing the frame 
skipping. This principle is the same as that of the foregoing embodiment 3. In contrast, when the object intra-coded 
decision section 73 decides that the object intra-coded indicator signal T is ON at step ST36, the frame skip VOP deci- 
sion section 91 makes a decision as to whether the VOP to be analyzed at present has to be decoded or not in response 
to the VOP select information 89 and count 85. Then, it supplies the VOP header analyzer 90 with only the input bit 

25 stream to be decoded, thereby carrying out the VOP frame skipping. 

[0130] As described above, the present embodiment 4 operates just as the foregoing embodiment 3 except that it 
has a function to carry out the display control based on the result of decoding the bit stream including the encoder side 
VOP rate information 87 multiplexed into the VOL header information on the encoder side. In addition, the present 
embodiment 4 is configured such that it analyzes the object intra-coded indicator signal T when decoding the coded bit 

30 stream including the object intra-coded indicator signal 7 multiplexed into the VOL header. This makes it possible, when 
the object intra-coded indicator signal T is ON, that is, when a decision is made that all the VOP data are intra coded, 
to carry out such processing as displaying the objects associated with these VOP data with frame skipping any desired 
VOPs in response to both the VOP rale information 87 set one the encoder side and the VOP rate information 71 set 
on the decoder side. 

35 [0131] Furthermore, the present embodiment 4 is configured such that it decodes the coded bit stream 81 including 
the object intra-coded indicator signal T and VOP rate information 87 in the VOL header. This enables simpler frame 
skip control in addition to the advantage of the foregoing embodiment 3 of being able to perform display with frame skip- 
ping any desired VOPs. This is because it is unnecessary for the present embodiment 4 to analyze the individual VOP 
headers to decode the relative time information (modulo-time base and VOP time increment) about the display times 

40 which are set individually. 

[0132] Although it is assumed in the foregoing explanation that the decoding side receives and decodes the coded 
bit stream including the encoder side VOP rate information multiplexed into the VOL header, the present invention is not 
limited to this. For example, a coded bit stream can be decoded that has the encoder side VOP rate information multi- 
plexed into the GOV header. This is implemented by providing a GOV header analyzer 92 in the header analyzer 42 

45 with the function to decode encoder side VOP rate information 93 as shown in Fig. 32. Thus, the VOP rate information 
93 becomes the information indicating the VOP display rate in the GOV. 

[0133] Furthermore, as the foregoing embodiment 3, the present embodiment 4 can be configured such that it han- 
dles a bit stream including the object intra-coded indicator signal T encoded on every GOV basis, with offering a similar 
effect. In this case, In Fig. 29, not the VOL header analyzer 84 but the GOV header analyzer 61 has a function to ana- 
50 lyze the object intra-coded indicator signal 7', and in Fig. 32, not the VOL header analyzer 75 but the GOV header ana- 
lyzer 92 has the function to analyze the object intra-coded indicator signal 7', for example. 

[0134] Moreover, the present embodiment 4 can achieve an advantage similar to that of the foregoing embodiment 
3 by applying the VOP decoder of the present embodiment 4 to the system for decoding and combining a plurality of 
objects as shown in Fig. 27 described in connection with the embodiment 3. This holds true for the VOP decoders of 
55 other embodiments which will be described later. Thus, the following embodiments can also be applied to configure the 
system for decoding and combining a plurality of objects as shown in Fig. 27. 
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EMBODIMENTS 

[0135] The embodiment 5 in accordance with the present invention relates to an image decoding apparatus capa- 
ble of carrying out decoding and displaying VOPs at random at any desired time by receiving a coded bit stream that 

5 includes in a VOL layer the object intra-coded indicator signal, and includes in a GOV layer the time code information 
representing the absolute display time of the VOP at the initial position of the GOV. Since the present embodiment 5 
differs from the decoding apparatus of the embodiment 3 in only the configuration of the header analyzer 42, only the 
configuration and operation of the header analyzer 42 will be described. Besides, in the present embodiment 5, the 
decoder will be described that receives and decodes the coded bit stream 30 as shown in Fig. 8. 

10 [0136] Fig. 33 shows a configuration of the header analyzer 42 in the embodiment 5 in accordance with the present 
invention. In Fig. 33, the reference numeral 94 designates a start code analyzer; 95 designates a storing medium for 
storing the coded bit stream 30 transmitted from the coding side, such as a memory like a DRAM or SRAM, or a disk 
drive connected to a PC; 96 designates a VOP header analyzer; 97 designates an ejcternally set time code; 98 desig- 
nates a frame skip controller; and 99 designates a search instruction signal. 

15 [0137] Fig. 34 shows a configuration of the frame skip controller 98 as shown in Fig. 33. In Fig. 34, the reference 
numeral 73 designates the object intra-coded decision section; 100 designates a comparator; and 101 designates a 
storing medium. 

[0138] Next, the operation of the header analyzer 42 of the present embodiment 5 will be described. 

[0139] Fig. 35 is a flowchart illustrating the operation of the header analyzer 42 of the present embodiment 5. 

20 [0140] In the header analyzer 42 of the present embodiment 5, the start code analyzer 94 analyzes the start code 
included in the input coded bit stream 30 (step ST39). The start code analyzer 94 supplies the bit stream to the VO 
header analyzer 59 when the analyzed start code indicates a VO (step 8T40), to the VOL header analyzer 60 when the 
analyzed start code indicates a VOL (step ST41), to the GOV header analyzer 61 when the analyzed start code indi- 
cates a GOV (step ST42), and to the VOP header analyzer 96 when the analyzed start code indicates a VOP (step 

25 ST43). Incidentally, after completing the analysis by the VOP header analyzer 96, the bit stream is supplied to the video 
signal analyzer 44, and the processing is returned to the start code analysis again when the video signal analyzer com- 
pletes the analysis and decoding of the video signal of the current VOP. 

[0141] The VO header analyzer 59 analyzes the VO header information in the input bit stream, and supplies the 
start code analyzer 94 with the bit stream after the analysis (step ST44). 
30 [0142] The VOL header analyzer 60 analyzes the VOL header information in the input bit stream, and supplies the 
start code analyzer 94 with the bit stream after the analysis (step ST45). In the course of this, the VOL header analyzer 
60 decodes the object intra-coded indicator signal 7' contained in the VOL header, and supplies it to the VOP header 
analyzer 96. 

[0143] The GOV header analyzer 61 analyzes the GOV header information in the input bit stream, and supplies the 
35 start code analyzer 94 with the bit stream after the analysis (step ST46). In the course of this, GOV header analyzer 61 
decodes the time code 63 in the GOV header information, and supplies it to the VOP header analyzer 96. 
[0144] The VOP header analyzer 96, which carries out the VOP header analysis at step ST47, comprises a struc- 
ture for achieving high rate, simple random access of the VOP disclosed in the present embodiment 5. The structure is 
implemented by the frame skip controller 98. 
40 [0145] Fig. 36 is a flowchart illustrating the processing in the VOP header analysis at step ST47 by the frame skip 
controller 98. Referring to Fig. 33 showing the details of the VOP header analyzer together with Figs. 34 and 36, the 
VOP random access processing will be described. 

[0146] First, as operation environments, the following conditions (1)-(4) are assumed. 

45 (1) The decoding and display of objects is carried out by reading and loading the coded bit stream stored in the stor- 
ing medium 95 (such as a storage like a CD-ROM and DVD, a memory like a DRAM and SDRAM, and a hard disk 
drive connected to a PC). In this case, the time codes are each displayed on the display screen in synchronism with 
the VOP display to notify the user of the absolute display time of respective VOPs. The coded bit stream can be 
transferred from the decoder to the readable storing medium 95 through a network or broadcasting network. 

50 (2) The user stops the decoding at any desired position. At the same time, the tine code also halts at the corre- 
sponding VOP. The display continues showing the last VOP image displayed just before halting the decoding. It is 
assumed that the user wishes to extract from the bit stream a VOP image at a position before or after the stopped 
position as a still picture. 

(3) The user inputs the time code of the VOP image he or she wished to extract by such a means as a command 
55 designating the time code or the like. The input time code thus entered becomes the externally set time code 97. 

(4) Comparing the externally set time code 97 input by the user at the foregoing stage (3) with the time code of the 
currently stopped VOP image. If they differ from each other, the VOP image with the time code matching the exter- 
nally set time code 97 is searched for and is decoded and displayed. 
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[0147] Incidentally, since each VOP usually undergoes predictive coding using VOP images before and after its 
position, all the VOPs having predictive relevance must be decoded before reaching the VOP with the desired time code 
to achieve the foregoing operation. 

[0148] In the present embodiment 5, however, using the object intra-coded indicator signal 7 and the frame skip 
5 controller 98 makes it possible to immediately infer the VOL that is intra coded, that is, undergone coding without pre- 
diction, and as for such a VOL header, to decode and regenerate the desired VOP picture by directly searching for it. 
[0149] First, in the foregoing condition (1), the decoding apparatus carries out the normal decoding operation. 
Assume that the decoding apparatus is in transition from the foregoing condition (1) to (2). In this state, the time code 
of the VOP image to be stopped is calculated. The calculation consists of three steps (step ST47-1-S47-3). 
10 [0150] The first step analyzes the modulo-time base in the bit stream (step ST47-1), which is carried out by the 
modulo-time base analyzer 64. 

[0151] The second step analyzes the VOP time increment in the bit stream (step ST47-2), which is carried out by 
the VOP time increment analyzer 67. 

[0152] The third step calculates the VOP time code 70 indicating the decoded VOP absolute display time from the 
15 modulo-time base, VOP time increment and the GOV time code 63 fed from the GOV header analyzer 61 (step ST47- 
3). This is carried out by the decoded VOP absolute display time generator 66, and its calculation method was 
described in the foregoing embodiment 3. The VOP time code at the halt state of the foregoing condition (2) is exhibited 
to the user. 

[0153] Subsequently, the user carries out the operation (3). This will provides the externally set time code 97, ena- 
20 bling the random access mechanism by the frame skip controller 98. 

[0154] More specifically the comparator 100 makes a decision as to whether the current VOP is the VOP a user 
wishes to display or not (step ST47-4) by comparing the time code of the VOP the user wishes to display, that is, the 
externally set time code 97 with the VOP time code 70 of the currently displayed VOP 

[0155] If they agree with each other, a decision is made that it is the "VOP to be displayed" ("YES" at step ST47-4), 
25 enabling the video information header analysis (step ST47-1 1). If not ("NO" at step ST47-4), a decision is made as to 
whether the VOP to be displayed is previous to the current VOP or not by comparing the externally set time code 97 
with the VOP time code 70 of the current VOP (step ST47-5). Thus, one of the following two cases 1 and 2 is decided. 
In the course of this, the storing medium 101 temporarily stores the VOP time codes 70 previously used during the com- 
parison by the comparator 100 so that the comparator 100 can select the VOP time code 70 close to the externally set 
30 time code 97. 

Case 1 : 

[0156] The case 1 takes place when the externally set time code 97 indicates a time subsequent to the VOP time 
35 code 70 in the foregoing condition (2) such as the externally set time code 97 is 01 :00:30, and the VOP time code 70 
in the condition (2) is 01 :00:10 ("YES" at step ST47-5). The action is switched in response to the value of the object 
intra-coded indicator signal 7' (step ST47-6). 

[0157] More specifically, when the object intra-coded indicator signal 7' is ON ("NO" at step ST47-6), that is, when 
it indicates that "all the VOPs in the VOL are intra coded", the comparator 100 sets the search instruction signal 99 to 

40 "fbnward search", and sends it with the bit stream to the start code analyzer 94 (step ST47-7). Thus, the start code ana- 
lyzer 94 searches for the VOP start code ahead of, that is, after the VOP time code 70 in the condition (2). 
[0158] In contrast, when the object intra-coded indicator signal 7' is OFF ("YES" at step ST47-6), that is, when it 
indicates that "the VOPs in the VOL are subject to the predictive coding", the individual VOPs cannot be directly 
decoded because they undergo the predictive coding. In this case, the VOP time code 70 is calculated by decoding the 

45 modulo-tine base 65 and VOP time increment 68 of the individual VOPs through the foregoing steps ST47-1 - 47-3 and 
ST47-1 1, so that the individual VOP images are decoded sequentially. Thus, the subsequent VOPs are successively 
decoded in this case. 

Case 2: 

50 

[0159] The case 2 takes place when the externally set time code 97 indicates a time before the VOP time code 70 
in the foregoing condition (2) such as the externally set time code 97 is 01 :00:00, and the VOP time code in the forego- 
ing condition (2) is 01 :00:10 ("NO" at step ST47-5). The action is switched in response to the value of the object intra- 
coded indicator signal 7' (step ST47-8). 
55 [0160] More specifically, when the object intra-coded indicator signal 7' is ON ("NO" at step ST47-8), that is, when 
"all the VOPs in the VOL are intra coded", the comparator 100 sets the search instruction signal 99 at "backward 
search", and sends it together with the bit stream to the start code analyzer 94 (step ST47-9). This makes it possible 
for the start code analyzer 94 to analyze the bit stream in the backward direction, thereby enabling searching for the 
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start code of the VOPs before the foregoing condition (2). 

[0161] In contrast, when the object intra-coded indicator signal T Is OFF ("YES" at step ST47-8), that Is, when It 

indicates that "the VOPs in the VOL are subject to the predictive coding", the individual VOPs cannot be directly 
decoded because they undergo the predictive coding. In this case, the VOP time code 70 must be calculated by decod- 
5 ing the modulo-time base 65 and VOP time increment 68 of the individual VOPs, and the image data twist be decoded 
by ascending to the VOP images that are not subjected to the prediction, that is, to the previous l-VOP (intra-coded 
VOP), and by restarting the decoding therefrom. This Is handled by Instructing to perform backward search by ascend- 
ing to the previous l-VOP according to the search instruction signal 99 (step ST47-10). 

[0162] Thus, in the present embodiment 5, when the object intra-coded indicator signal T is ON in the cases 1 and 
70 2, the start code detection of the VOPs is continued according to the search instruction signal 99, and the VOP Image 
data is skipped without carrying out the video Information header analysis at step ST47-1 1 . 

[0163] Specifically, every time the VOP start code is detected, the following processings are iterated until the exter- 
nally set time code 97 agrees with the VOP time code 70 obtained as a result of the search. These processings com- 
prise the analysis of the modulo-time base and VOP time increment of the individual VOPs; the calculation of the VOP 

75 time code 70 Indicating the absolute display time of the currently decoded VOP (step ST47-1-S47-3); and a decision 
making as to whether the current VOP is a VOP to be displayed or not by comparing the current VOP time code 70 with 
the externally set time code 97 (step ST47-4). These processings are iterated until the externally set time code 97 
agrees with the VOP time code 70 obtained as a result of the search. When the externally set time code 97 agrees with 
the VOP time code 70 as a result of the search, which means that the decoding is stopped at the exact position of the 

20 VOP to be displayed, the operation of the random access is completed. 

[0164] As described above, according to the present embodiment 5, when the object intra-coded indicator signal T 
that indicates whether all the VOPs in the VOL are intra coded or not is ON, that is, when all the VOPs in the VOL are 
intra coded, the VOP image data is skipped without performing the sequential decoding of individual VOPs based on 
the video Information header analysis at step ST47-1 1 so that the desired VOP image data is directly searched for and 

26 decoded. 

[0165] As a result, considering a home video according to the MPEG-4 compression standard, which intra codes 
all VOPs and stores them on the storing medium 95, and edits a desired scene by combining them with other object 
videos provided through the Internet or by means of a CD-ROM or DVD-ROM, the decoding apparatus with the config- 
uration of the present embodiment 5 can make a high speed access to a picture at a desired time In the video pictures 
30 acquired, thereby enabling the video edition without stress. 

[0166] Furthermore, the video contents can be stored in a large capacity recording medium such as a DVD-RAM 
with their VOPs being intra coded using the compression standard according to the MPEG-4, so that desired edition 
can be achieved by exploiting high speed access when producing a television program. 

[0167] Although the present embodiment 5 is described by way of example of the coded bit stream 30 Including the 
35 object Intra-coded Indicator signal T multiplexed Into the VOL header as shown In Fig. 8, In which the bit stream con- 
taining the GOV layer including the time code is decoded, the present invention is not limited to this. For example, as 
for the coded bit stream 31 as shown in Fig. 9 that includes the object intra-coded indicator signal T multiplexed into the 
GOV header 31c, random access to a desired VOP can be made smoothly using the configuration that analyzes the 
object intra-coded Indicator signal T by the GOV header analyzer 61 when all the VOP in the GOV are intra coded. 

40 

EMBODIMENT 6 

[0168] In the present embodiment 6 in accordance with the present invention, an image decoding apparatus will be 
described which receives a coded bit stream, and can perform decoding and display by randomly designating the VOP 

45 at a desired time. The coded bit stream includes in the VOL layer the object intra-coded indicator signal T and the VOP 
rate information as the display rate information indicating the display rate of the VOPs in the VOL, and includes in the 
GOV layer the time code information representing the absolute display time of the VOP at the initial position of the GOV. 
In the present embodiment 6, since only the configuration of the header analyzer of the decoding apparatus differs from 
that of the embodiment 4, only the operation of the header analyzer will be described below. Besides, it is assumed in 

60 the following description of the present embodiment 6 that the coded bit stream 81 as shown In Fig. 28 Is input and 
decoded. 

[0169] Fig. 37 is a block diagram showing a configuration of the header analyzer 42 in the embodiment 6 in accord- 
ance with the present invention. In Fig. 6, the reference numeral 102 designates a start code analyzer; 103 designates 

a decoded VOP selector; and 104 designates a VOP header analyzer. Since the remaining configuration is the same 
55 as that of the header analyzer as shown in Fig. 29 of the embodiment 4, the description thereof is omitted here by 
assigning the same reference numerals. 

[0170] Fig. 38 shows an internal configuration of the decoded VOP selector 1 03 as shown in Fig. 37. In Fig. 38, the 
reference numeral 73 designates an object intra-coded decision section; 100 designates a comparator; and 105 desig- 
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nates a VOP time code calculating section. 

[0171] Next, the operation of the header analyzer 42 of the present embodiment 6 will be described. 
[0172] Fig. 39 is a flowchart illustrating the operation of header analyzer 42 of the present embodiment 6. 
[0173] In the header analyzer 42 of the present embodiment 6, the start code analyzer 102 analyzes the start code 
5 contained in the input coded bit stream 81 (step ST48), first. The start code analyzer 1 02 supplies the bit stream to the 
VO header analyzer 59 when the analyzed start code represents the VO (step ST49), to the VOL header analyzer 84 
when the analyzed start code represents the VOL (step ST50), to the GOV header analyzer 61 when the analyzed start 
code indicates the GOV (step ST51), and to the decoded VOP selector 103 when the analyzed start code indicates the 
yap (step ST52). 

10 [0174] After completing the analysis, the VOP header analyzer 104 supplies the bit stream 43 passing through the 
header analysis to the video signal analyzer 44 which analyzes and decodes the video signal of the current VOP, and 
the processing returns to the start code analysis, again. The start code analyzer 102 has a VOP counter in its inside, 
which increments the VOP count every time the VOP start code is detected, and outputs the count 85. The count 85 is 
supplied to the decoded VOP selector 103. It is assumed here that the count 85 is reset every time the GOV start code 

15 or VOL start code is detected. 

[0175] The VO header analyzer 59 analyzes VO header information in the input bit stream, and supplies the bit 
stream after the analysis to the start code analyzer 102 (step ST53). 

[0176] The VOL header analyzer 84 analyzes the VOL header information in the input bit stream, and supplies the 
bit stream after the analysis to the start code analyzer 102 (step ST54). In the course of this, the VOL header analyzer 
20 84 decodes the object intra-coded indicator signal 7' and VOP rate information 87 contained in the VOL header infor- 
mation, and supplies them to the decoded VOP selector 103. 

[0177] The GOV header analyzer 61 analyzes the GOV header information in the input bit stream, and supplies the 
bit stream after the analysis to the start code analyzer 102 (step ST55). 

[0178] In the course of this, the GOV header analyzer 61 decodes the GOV time code 63 contained in the GOV 
25 header information, and supplies it to the decoded VOP selector 1 03. 

[0179] Thus, the decoded VOP selector 103 can implement the high speed, simple VOP random access structure 
disclosed by the present embodiment 6 (step ST56). 

[0180] According to the present embodiment 6, using the object intra-coded indicator signal 7' and the decoded 
VOP selector 103 makes it possible to immediately infer the VOL intra coded, that is, the VOL undergone coding without 
30 prediction, and as for such a VOL header, to decode and regenerate the desired VOP picture by directly searching for it. 
[0181] In particular, in the present embodiment 6, the VOL layer contains the VOP rate information, and the time 
codes 70 of the individual VOPs can be identified without decoding the modulo-time base and VOP time increment. 
[0182] Fig. 40 is a flowchart illustrating the detail processing of the VOP random access by the decoded VOP selec- 
tor 103 at step ST56. 

35 [0183] Referring mainly to Figs. 38 and 40, the operation of the VOP random access processing will be described. 
Here, assume the conditions (1)-(4) described in the foregoing embodiment 5 as the operation conditions. 
[0184] More specifically, the decoding apparatus carries out the normal decoding operation in the condition (1) in 
the present embodiment 6. Assumed that the decoding apparatus is in a transition from the condition (1) to the condition 
(2). In this case, the VOP time code calculating section 105 first calculates the time code 70 of the VOP image whose 

40 decoding is to be halted in response to the user action in the condition (2) (step ST56-1). It is obtained by the following 
expression. 

VOP time code 70 = GOV tine code 63 + (count 85) ^ (VOP rate information 87) 

45 [0185] In other words, the VOP time code calculating section 1 05 divides the count 85 by the VOP rate information 
87 on the coding side, and adds the quotient to the GOV time code 63 to obtain the time code 70 of the VOP image 
whose decoding is to be halted. 

[0186] For example, when the GOV time code 63 is 01 hour 00 minute 00 second, the count 85 is 60, and the cod- 
ing side VOP rate information 87 is 30 pieces/second, the VOP time code is calculated as 01 hour 00 minutes 02 sec- 

50 onds by adding 60/30 ( = 2) seconds to the GOV time code 63. 

[0187] According to the present embodiment 6, it is unnecessary to obtain the VOP time code 70 of the VOP image 
for halting the decoding through the three steps (step ST47-1 - ST47-3) as in the foregoing embodiment 5. Instead of 
this, the start code analyzer 102 detects the start code of each VOP, and increments the VOP counter so that it can 
decide, using the count 85, the VOP rate information 87 on the coding side and the GOV time code 63, the VOP time 

55 code 70 for halting the decoding more quickly than the embodiment 5 can do. Thus, it can presents the user with the 
VOP time code at the halt state in the foregoing condition (2). 

[0188] Subsequently, the user carries out the operation in the foregoing condition (3), which will provide the exter- 
nally set time code 97 the user wishes to extract. This will activate the random access structure by the decoded VOP 
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selector 103. 

[0189] More specifically, the comparator 100 decides first on whether the VOP at which the decoding is halted is 
the VOP the user wishes to display or not (step ST56-2) by comparing the externally set time code 97 with the VOP time 
code 70 fed from the VOP time code calculating section 105. 
5 [0190] When they agree ("YES" at step ST56-2), the comparator 100 decides that the VOP is the "VOP to be dis- 
played", and carries out the analysis of the VOP header (step ST57). Othenwise ("NO" at step ST56-2), comparing the 
externally set time code 97 with the VOP time code 70 of the current VOP, it decides as to whether the VOP to be dis- 
played is before or after the current VOP (step ST56-3), and then makes a decision on which one of the following cases 
1 and 2 applies. 

10 

Case 1 : 

[0191] The case 1 applies when the externally set time code 97 indicates that it follows the VOP time code 70 in the 
foregoing condition (2) such as when the externally set time code 97 is 01 :00:30, and the VOP time code 70 in the fbre- 
15 going condition (2) is 01 :00:10 ("YES" at step ST56-3). In this case, the action to be taken is switched in response to 
the value of the object irttra-coded indicator signal 7' (step ST56-4]. 

[0192] Thus, when the object intra-coded indicator signal 7 is ON ("NO" at step ST56-4), that is, when it indicates 
that "all the VOPs in the VOL are intra coded", the comparator 100 places the search instruction signal 99 at "forward 
search", and supplies it together with the bit stream to the start code analyzer 102 (step ST56-5). 

20 [0193] This enables the start code analyzer 102 to search for the VOP start code fonward, that is, the VOP start 
code subsequent to the VOP time code 70 at which the decoding is halted in the foregoing condition (2). 
[0194] On the contrary, when the object intra-coded indicator signal 7' is OFF ("YES" step ST56-4), that is, when it 
indicates that the "VOPs in the VOL undergo the predictive coding", the individual VOPs cannot be directly decoded 
because the VOPs in the VOL are predictively coded. 

25 [0195] Accordingly, the VOP header analyzer 104 must carry out in the normal VOP header analysis at the next 
step ST57 substantially the same processing as that of steps ST47-1 - ST47-3 and ST47-1 1 as shown in Fig. 36 to ana- 
lyze and decode the individual VOP modulo-time base and VOP time increment, and to calculate the VOP time code 
70 of the current VOP at which the decoding is halted in order to successively decode the VOP images. Thus, the next 
VOP is sequentially decoded in this case. 

30 

Case 2: 

[0196] The case 2 applies when the externally set time code 97 indicates that it precedes the VOP time code 70 in 
the foregoing condition (2) such as when the externally set time code 97 is 01 :00:00 and the VOP time code 70 in the 
35 foregoing condition (2) is 01 :00:10 ("NO" at step ST56-3). In this case, the action to be taken is switched in response to 
the value of the object intra-coded indicator signal 7' (step ST56-6). 

[0197] Thus, when the object intra-coded indicator signal 7' is ON ("NO" at step ST56-6), the comparator 100 
places the search instruction signal 99 at "backward search", and supplies it together with the bit stream to the start 
code analyzer 102 (step ST56-7). 
40 [0198] This enables the start code analyzer 102 to start analyzing the bit stream in the reverse direction, and to 
search the VOP start code previous to the foregoing condition (2). 

[0199] On the contrary when the object intra-coded indicator signal 7' is OFF ("YES" step ST56-6), that is, when it 
indicates that the "VOPs in the VOL undergo the predictive coding", the individual VOPs cannot be directly decoded 
because the VOPs in the VOL undergo the predictive coding. In this case, the individual VOP image data must be 
45 decoded by tracing back to the VOP image that does not undergo the predictive coding, that is, to the previous l-VOP, 
and the decoding must be restarted therefrom. This is achieved by the search instruction signal 99 that instructs to trace 
back to the previous l-VOP with carrying out the reverse search (step ST56-8). 

[0200] Thus, in the present embodiment 6, when the object intra-coded indicator signal 7' is ON in the cases 1 and 
2, the start code detection of the VOPs is continued according to the search instruction signal 99, and the VOP image 

50 data is skipped without the video information header analysis at step ST57. 

[0201] Specifically every time the VOP start code is detected, the following processings are iterated until the exter- 
nally set time code 97 agrees with the VOP time code 70 obtained as a result of the search. These processings com- 
prise the calculation of the VOP time code 70 indicating the absolute display time of the current VOP (step ST56-1); and 
a decision making as to whether the current VOP is a VOP to be displayed or not by comparing the current VOP time 

55 code 70 with the externally set time code 97 (step ST56-2). Then, when the externally set time code 97 agrees with the 
VOP time code 70 as a result of the search, which means that the decoding is stopped at the exact position of the VOP 
to be displayed, the operation of the random access is completed. 

[0202] As described above, according to the present embodiment 6, when the object intra-coded indicator signal 7' 
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that indicates whether all the VOPs in the VOL are intra coded or not is ON, that is, when all the VOPs in the VOL are 
intra coded, the sequential VOP decoding is skipped without performing the VOP header analysis for individual VOPs 
at step ST57. This enables the desired VOP image data to be directly searched for and decoded. 
[0203] Furthermore, in the present embodiment 6, the VOP time code 70 is determined using the GOV time code 

5 63 which is the time code of the initial VOP of the GOV, the count 85 fed from the start code analyzer 1 02 and the VOP 
rate information 87 on the coding side. This obviates the need for decoding the modulo-time base or VOP time incre- 
ment information for each VOP, which means that random access can be achieved by calculating in advance the 
number of VOPs to be skipped from the externally set time code 97. Thus, the present embodiment 6 can dispense with 
the need for successively calculating the display time of each VOP to make the decision at steps ST47-1 - ST47-3 of 

10 Fig. 36 as in the foregoing embodiment 5. This enables the random access faster than that of the embodiment 5. In 
brief, high-speed random access is implemented because the individual VOP time code can be identified from the VOP 
rate information without calculating the display time of each VOP with performing the successive VOP header analysis. 
[0204] For example, considering a home video according to the MPEG-4 compression standard, which intra codes 
all VOPs and stores them on the storing medium 95 and edits a desired scene by combining them with other object vid- 

15 eos provided through the Internet or by means of a CD-ROM or DVD-ROM, the decoding apparatus with the configura- 
tion of the present embodiment can make a high speed access to a picture at a desired time in the video pictures 
acquired, thereby enabling the video edition without stress. Furthermore, the video contents can be stored in a large 
capacity recording medium such as DVD-RAM with their VOPs being intra coded by the compression standard accord- 
ing to the MPEG-4, so that desired edition can be achieved by making high speed access when producing a television 

20 program. 

[0205] Although the present embodiment 6 is described by way of example of the coded bit stream 81 as shown in 
Fig. 28, which not only includes the object intra-coded indicator signal 7 and VOP rate information 87 multiplexed into 
the VOL header 81 b, but also includes in the GOV header 81 c the GOV tine code 63 indicating the absolute display time 
of the initial VOP in the GOV, the present invention is not limited to this. For example, a coded bit stream (not shown) 
25 can be decoded which includes in the GOV header not only the GOV time code 63, but also the object intra-coded indi- 
cator signal 7' and VOP rate information 87. This is implemented by providing the GOV header analyzer 61 as shown 
in Fig. 37 with the decoding function of the object intra-coded indicator signal 7' and VOP rate information 87, in addition 
to the decoding function of the GOV time code 63. 

30 EMBODIMENT 7 

[0206] In the present embodiment 7 in accordance with the present invention, a VOP decoder will be described for 
decoding the coded bit stream generated by the VOP encoder of the foregoing embodiment 2. 
[0207] Thus, the VOP decoder of the present embodiment 7 is characterized in that it receives the coded bit stream 
35 39 as shown in Fig. 1 5, decodes from the coded bit stream 39 the object intra-coded indicator signal 7', the display time 
multiplex identification information 34 and the time codes 35 of individual VOPs described in the embodiment 2, and 
controls the decoding and display of the VOPs in accordance with these values. 

[0208] The VOP decoder in the present embodiment 7 has substantially the same configuration as the VOP 
decoder described in the embodiment 6, except for the header analyzer 42. Accordingly, only the header analyzer 42 

40 of the present embodiment 7 will be described below. 

[0209] Fig. 41 is a block diagram showing an internal configuration of the header analyzer 42 in the present embod- 
iment 7. In Fig. 41 , the reference numeral 106 designates a VOL header analyzer; and 107 designates a decoded VOP 
selector. Since the remaining configuration is the same as that of the header analyzer 42 of the embodiment 6 as shown 
in Fig. 37, the description thereof is omitted here by assigning the same reference numerals. 

45 [021 0] Fig. 42 is a block diagram showing an internal configuration of the decoded VOP selector 1 07 of the present 
embodiment 7 as shown in Fig. 41 . In Fig. 42, the reference numeral 73 designates an object intra-coded decision sec- 
tion; 100 designates a comparator; and 108 designates a VOP time code holder. 
[021 1] The operation of the header analyzer 42 of the present embodiment 7 will now be described. 
[021 2] Fig. 43 is a flowchart illustrating the operation of the header analyzer 42 of the present embodiment 7. 

50 [021 3] In the header analyzer 42 of the present embodiment 7, the start code analyzer 102 analyzes the start code 
contained in the input coded bit stream 39, first (step ST58). The start code analyzer 1 02 supplies the bit stream to the 
VO header analyzer 59 when the analyzed start code indicates a VO (step ST59); to the VOL header analyzer 106 
when the analyzed start code indicates a VOL (step ST60); to the GOV header analyzer 61 when the analyzed start 
code indicates the GOV (step ST61); and to the decoded VOP selector 107 when the analyzed start code indicates the 

55 VOP (Step ST62). 

[0214] Incidentally, when the VOP header analyzer 104 completes its analysis, the start code analyzer 1 02 supplies 
the bit stream 43 to the video signal analyzer 44, so that the video signal analyzer 44 carries out the analysis and 
decoding of the video signal of the current VOP, and returns the processing Id the start code analysis, again. The start 
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code analyzer 102 includes a VOP counter that increments the VOP count every time the VOP start code is detected, 
and supplies the count 85 to the decoded VOP selector 1 07. It is assumed here that the VOP counter is reset every time 
the VOL start code is detected. 

[0215] The VO header analyzer 59 analyzes VO header information in the input bit stream, and supplies the bit 
5 stream after the analysis back to the start code analyzer 1 02 (step ST63). 

[021 6] The VOL header analyzer 1 06 analyzes the VOL header information in the input bit stream, and supplies the 
bit stream after the analysis back to the start code analyzer 102 (step ST64). 

[0217] In the course of this, the VOL header analyzer 106 decodes the object intra-coded indicator signal T, the 
display time multiplex identification information 34 and the time codes 35, which are contained in the VOL header infor- 

10 mation as shown in Fig. 15, and supplies them to the decoded VOP selector 107. 

[0218] As described in the foregoing embodiment 2, the display time multiplex identification information 34 is 
decoded only when the object intra-coded indicator signal T is ON, that is, only when it indicates that all the VOPs con- 
tained in the VOL unit is intra-coded, and the time codes 35 are decoded only when the display time multiplex identifi- 
cation information 34 is also ON. Assume here that both the object intra-coded indicator signal 7' and display time 

15 multiplex identification information 34 are ON, and the time codes 35 of all the VOPs in the VOL are decoded by the 
VOL header analyzer 106. 

[021 9] The GOV header analyzer 61 analyzes the GOV header information in the input bit stream, and supplies the 
bit stream after the analysis back to the start code analyzer 102 (step ST65). 

[0220] In the course of this, although the GOV header analyzer 61 decodes the GOV time code 63 contained in the 
20 GOV header information, the present embodiment 7 does not use the GOV time code information. 

[0221] The decoded VOP selector 107, which has the high speed, simple and random access structure of the VOP 
disclosed in the present embodiment 7, selects the VOP to be decoded (step ST66). The random access mechanism 
of the present embodiment 7 is characterized in that it can obtain the VOP time codes to be compared with the exter- 
nally set time code 97 by the comparator 100 without any calculation. 
25 [0222] Fig. 44 is a flowchart illustrating the processing in detail of the VOP random access structure based on the 
decoded VOP selection at step ST66 by the decoded VOP selector 107. 

[0223] With reference to Figs. 42 and 44 mainly, the operation of the VOP random access processing will be 
described, in which the foregoing conditions (1)-(4) described in the embodiment 5 are also assumed as the operation 
conditions. 

30 [0224] First, the time codes 35 of all the VOPs in the VOL decoded by the VOL header analyzer 1 06 are stored in 
the VOP time code holder 108 in the VOP selector 107 to be retained until the decoding of the VOL is completed (step 
ST66-1). In the condition (1), the decoding apparatus carries out normal decoding operation, here. 
[0225] Assume the instant at which the decoding apparatus makes a transition from the condition (1) to condition 
(2). 

35 [0226] In response to the transition from the condition (1 ) to condition (2) by the user operation, the VOP time code 
holder 108 in the decoded VOP selector 107 receives or generates a read command (not shown) Ibr reading the time 
code 35 of the VOP image pointed by the count 85 at the transition. 

[0227] In response to this, the VOP time code holder 1 08 reads as the VOP time code 70 the VOP pointed by the 
count 85 fed from the start code analyzer 102 at the instant of the transition from the condition (1) to condition (2), that 
40 is, the time code 35 of the VOP image at the time the decoding is to be halted in accordance with the condition (2), and 
supplies the VOP time code 70 to the comparator 100 (step ST66-2). 

[0228] In this way, the foregoing structure can identify the VOP time code 70 at the time the decoding is to be halted 
in the condition (2) only from the count 85 fed from the start code analyzer 102 without carrying out any analysis off the 
VOP header or any calculation. Thus, the VOP time code 70 in the stop condition (2) is presented to the user. 
45 [0229] Next, when the user carries out the condition (3) , this will provide the externally set time code 97 to the com- 
parator 100, and activate the random access structure by the decoded VOP selector 107. 

[0230] Although in the example above, the VOP time code holder 108 is described such that it supplies the compa- 
rator 100 with the time code 35 of the VOP image pointed by the count 85 fed at the transition to the condition (2) as 
the VOP time code 70, this is not essential. For example, The VOP time code holder 108 can always supply the com- 

50 parator 1 00 with the time code 35 of the VOP image, which is pointed by the count 85 constantly fed from the start code 
analyzer 102, as the VOP time code 70. However, in the latter case, the comparator 100 must be configured such that 
it implements the random access structure using the VOP time code 70 fed at the instant of the transition to the condi- 
tion (2) and the externally set time code 97 fed by the operation of the condition (3). In brief, it is enough for the random 
access structure to operate such that it utilizes among the time codes 35 stored in the VOP time code holder 108 the 

55 VOP time code 70 at the transition to the condition (2) and the externally set time code 97. 

[0231] More specifically, the comparator 100 first makes a decision as to whether the current VOP is the VOP the 
user wishes to display or not (step ST66-3) by comparing the externally set time code 97 with the VOP time code 70 of 
the current VOP which is fed from the VOP time code holder 108 and takes place at the time the decoding is halted in 
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accordance with the condition (2). 

[0232] When the externally set time code 97 agrees with the VOP time code 70 of the current VOP ("YES" step 
ST66-3), the VOP is decided as the "VOP to be displayed", followed by the VOP header analysis of the VOP to be dis- 
played (step ST67). Otherwise ("NO" at step ST66-3), a decision is made as to whether the VOP to be displayed is pre- 
5 vious to the current VOP or not by comparing the externally set time code 97 with the VOP time code 70 of the current 
VOP (step ST66-4). Thus, one of the following two cases 1 and 2 is decided. 

Case 1 : 

10 [0233] The case 1 applies when the externally set time code 97 indicates a time subsequent to the VOP time code 
70 in the foregoing condition (2) such as the externally set time code 97 is 01 :00:30, and the VOP time code 70 in the 
condition (2) is 01:00:10 ("YES" at step ST66-4). The action is switched in response to the value of the object intra- 
coded indicator signal 7' (step ST66-5). 

[0234] More specifically, when the object intra-coded indicator signal 7' is ON ("NO" at step ST66-5), that is, when 
15 it indicates that "all the VOPs in the VOL are intra coded", the comparator 100 sets the search instruction signal 99 to 
"Ibnvard search", and sends it with the bit stream to the start code analyzer 102 (step ST66-6). Thus, the start code 
analyzer 102 searches for the VOP start code behind, that is, after the VOP time code 70 in the condition (2). 
[0235] In contrast, when the object intra-coded indicator signal 7 is OFF ("YES" at step ST66-5), that is, when it 
indicates that "the VOPs in the VOL are subject to the predictive coding", the individual VOPs cannot be directly 
20 decoded because they undergo the predictive coding. 

[0236] Accordingly as in the foregoing embodiment 6, the VOP header analyzer 104 must carry out the processing 
corresponding to that of the steps ST47-1 - 47-3 and ST47-1 1 as shown in Fig. 36 in the normal VOP header analysis 
at the next step ST67 so as to analyze and decide the modulo-time base and VOP time increment of the individual 
VOPs and to successively decode the VOP images by calculating the VOP time code 70 of the current VOP at which 
25 the decoding is halted. Thus, in this case, the subsequent VOPs are sequentially decoded. 

Case 2: 

[0237] The case 2 takes place when the externally set time code 97 indicates a time before the VOP time code 70 
30 in the condition (2) such as the externally set time code 97 is 01 :00:00, and the VOP time code in the condition (2) is 
01 :00:10 ("NO" at step ST66-4). The action is switched in response to the value of the object intra-coded indicator sig- 
nal T (step ST66-7). 

[0238] More specifically when the object intra-coded indicator signal 7' is ON ("NO" at step ST66-7), the compara- 
tor 1 00 sets the search instruction signal 99 at "backward search", and sends it with the bit stream to the start code ana- 
35 lyzer 1 02 (step ST66-8). 

[0239] This makes it possible for the start code analyzer 102 to analyze the bit stream in the backward direction, 
thus enabling searching for the start code of the VOPs previous to the foregoing condition (2). 
[0240] In contrast, when the object intra-coded indicator signal 7' is OFF ("YES" at step ST66-7), that is, when it 
indicates that "the VOPs in the VOL are subject to the predictive coding", the individual VOPs cannot be directly 
40 decoded. In this case, the decoding must be continued to the image data successively Specifically the decoding must 
be carried out by ascending to the VOP image that is not subjected to the prediction, that is, to the previous l-VOP, and 
be restarted therefrom. This is handled by instructing to perform the backward search by ascending to the previous I- 
VOP using the search instruction signal 99 (step ST66-9). 

[0241] Thus, in the present embodiment 7, when the object intra-coded indicator signal T is ON in the cases 1 and 
45 2, the VOP start code detection is continued according to the search instruction signal 99, and the VOP image data is 
skipped without carrying out the VOP header analysis at step ST57 as in the embodiment 6. 

[0242] In summary in the present embodiment 7, because the VOP time code holder 1 08 stores the time codes 35 
of all the VOPs in the VOL decoded by the VOL header analyzer 106 through the processing at step ST66-1 until the 
decoding of the current VOL is completed, every time the decoding is halted by the user operation in the condition (2), 

50 the VOP time code holder 1 08 reads the time code 35 of the VOP pointed by the current count 85 as the VOP time code 
70 (step ST66-2); and a decision is made as to whether the current VOP is a VOP to be displayed or not by comparing 
the VOP time code 70 with the externally set time code 97 (step ST66-3). These processings are iterated until the exter- 
nally set time code 97 agrees with the VOP time code 70 obtained as a result of the search. Then, when the externally 
set time code 97 agrees with the VOP time code 70 as a result of the search, which means that the decoding stops at 

55 the VOP to be displayed, the operation of the random access is completed. 

[0243] As described above, according to the present embodiment 7, when the object intra-coded indicator signal T, 
which indicates whether all the VOPs in the VOL are intra coded or not, is ON, that is, when all the VOPs in the VOL 
are intra coded, the desired VOP image data is directly searched for and decoded. This is because the VOP header 
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analysis for respective VOPs at step ST67 can be omitted, and hence it is unnecessary to carry out the sequential VOP 
decoding. 

[0244] Furthermore, the present embodiment 7 is configured such that it directly decodes the time codes 35 in the 
VOPs from the VOL header, and stores them in the VOP time code holder 1 08 so that they are read in accordance with 

5 the count 85 fed from the start code analyzer 102. This makes it possible to dispense with the need for decoding the 
information about the modulo-time base and VOP time increment, and hence the decoder does not require any calcu- 
lation structure. Thus, the VOP to be decoded can be identified only by comparing the externally set time code 97 with 
each of the time codes 35 stored. This offers an advantage of being able Id implement a very high speed random 
access that is faster than those of the embodiments 5 and 6. 

10 [0245] For example, considering a home video according to the MPEG-4 compression standard, which intra codes 
all VOPs and stores them in the storing medium 95, and edits a desired scene by combining them with other object vid- 
eos provided through the Internet or a CD-ROM or DVD-ROM, the decoding apparatus with the configuration of the 
present embodiment can make a high speed access to a picture at a desired time in the video pictures acquired, 
thereby enabling the video edition without stress. Furthermore, the video contents can be stored in a large capacity 

15 recording medium such as a DVD-RAM with their VOPs being intra coded by the compression standard according to 
the MPEG-4, so that desired edition can be achieved with making high speed access to produce a television program. 
[0246] Although the present embodiment 7 is described by way of example of decoding the coded bit stream 39 
including in the VOL header the object intra-coded indicator signal 7', display time multiplex identification information 34 
and time codes 35 as shown in Fig. 15, the present invention is not limited to this. For example, the same concept is 

20 applicable to the VOP decoder for decoding the coded bit stream 40 or 41 as shown in Fig. 1 6 or 1 7. 

[0247] For example, because the VOP time code contained in the GOV is multiplexed for each GOV, it is enough for 
the VOP decoder for decoding the coded bit stream 40 as shown in Fig. 1 6 to be configured such that the VOL header 
analyzer 106 decodes only the object intra-coded indicator signal 7', and the GOV header analyzer 61 decodes the dis- 
play time multiplex identification information 34 and time codes 35 in response to the object intra-coded indicator signal 

25 T. In this case, as for the GOV including the display time multiplex identification information 34 which is ON, the high 
speed random access can be implemented for all the VOPs in the GOV. 

[0248] As for the VOP decoder for decoding the coded bit stream 40 as shown in Fig. 1 7, it can be configured such 
that the GOV header analyzer 61 decodes the object intra-coded indicator signal 7', display time multiplex identification 
information 34 and time codes 35, so that the random access function can be defined for each GOV independently. 

30 [0249] Although the foregoing embodiments 1 -7 describe the image coding apparatus or image decoding appara- 
tus according to the MPEG-4 that defines the coded (decoded) images in the form of the object-based VOPs, and codes 
the images on an object by object basis, the present invention is not limited to this. For example, it is applicable to the 
image coding apparatus, image coding method, image decoding apparatus and image decoding method according to 
the MPEG-1 or MPEG-2 that does not have the concept of the object or VOR In this case, coded images at respective 

35 times or image frames in a television signal, which constitute a moving picture sequence, correspond to the VOPs in 
the foregoing embodiments 1-5. Thus, replacing the VOPs by the coded images or image frames makes it possible to 
handle them in the same manner as in the embodiments 1-7. 

[0250] For example, the MPEG-1 or MPEG-2 reserves a user data area which allows a user to define data freely, 
or bit fields for future functional extension. Thus, defining the syntax according to the present invention in these data 

40 areas can improve the function of the random access or frame skip control. 

[0251] Although in the foregoing embodiments 1-7, the object intra-coded indicator signal 7' is described as the 
information indicating whether all the VOPs included in the VOL- or GOV-based moving picture sequence according to 
the MPEQ-4 are intra coded or not, the present invention is not limited to the VOL- or GOV-based moving picture 
sequence. For example, as for the VOPs that constitute any units of the moving picture sequence, or defines the moving 

45 picture sequence, the object intra-coded indicator signal 7' can serve as information indicating whether all the VOPs 
included in the moving picture sequence based on the units other than the VOL or GOV are intra coded or not. This 
holds true when the VOPs are replaced by the coded images or image picture frames. 

INDUSTRIAL APPLICABILITY 

50 

[0252] As described above, the image coding apparatus and image coding method are based on the MPEG-4, and 
are suitable for coding images on an object by object basis. 

[0253] Furthermore, the image decoding apparatus and image decoding method according to the present invention 
are also based on the MPEG-4, and are suitable for decoding the coded bit stream in which the images are coded on 
55 the object by object basis. 



23 



EP 1 026 899 A1 



Claims 

1 . An image decoding apparatus comprising: 

5 an analyzer for analyzing, in a coded bit stream, intra-coded indicator information indicating wlietlier all images 

in a moving picture sequence are intra coded or not; and 

a decoder for decoding images contained in the moving picture sequence in response to tlie intra-coded indi- 
cator information analyzed by said analyzer. 

10 2. The image decoding apparatus according to claim 1 , wherein the moving picture sequence is a video object layer 
consisting of moving image objects of given shapes. 

3. The image decoding apparatus according to claim 1 , wherein the moving picture sequence is a video object plane 
group constituting a video object layer consisting of moving image objects of given shapes. 

15 

4. The image decoding apparatus according to claim 1 , wherein said decoder decodes the images in the moving pic- 
ture sequence with decimating them in response to the intra-coded indicator information and display rate informa- 
tion designated on the image decoding apparatus side. 

20 5. The image decoding apparatus according to claim 1 , wherein said analyzer analyzes, in the coded bit stream, cod- 
ing side display rate information, and identifies images to be decoded in response to the coding side display rate 
information analyzed and to display rate information designated on the image decoding apparatus side, and 
wherein said decoder decodes the images contained in the moving picture sequence with decimating them in 
response to the intra-coded indicator information and display time information about the images to be decoded. 

25 

6. The image decoding apparatus according to claim 1 , wherein said decoder decodes, in response to the intra-coded 
indicator information and display time information designated on the image decoding apparatus side, an image indi- 
cated by the display time information designated on the image decoding apparatus side. 

30 7. The image decoding apparatus according to claim 1 , wherein said analyzer analyzes, in the coded bit stream, cod- 
ing side display rate information and display time information of images contained in the moving picture sequence, 
and identifies images to be decoded in response to the display rate information and the display time information 
analyzed, and wherein said decoder decodes, in response to the intra-coded indicator information, to the display 
time information of the images to be decoded and to display time information designated on the image decoding 

35 apparatus side, the images designated by the display time information on the image decoding apparatus side. 

8. The image decoding apparatus according to claim 1 , wherein said analyzer analyzes in the coded bit stream, when 
the intra-coded indicator information obtained as a result of analysis indicates that all images contained in the mov- 
ing picture sequence are intra coded, display time multiplex identification information indicating whether display 

40 time information of all the images contained in the moving picture sequence are multiplexed or not, and analyzes, 
when the display time multiplex identification information indicates that the display time information of all the images 
contained in the moving picture sequence is multiplexed, the display time information of all the images contained 
in the moving picture sequence on a basis of each moving picture sequence, and wherein said decoder decodes 
the images contained in the moving picture sequence in response to the intra-coded indicator information and the 

45 display time information. 

9. The image decoding apparatus according to claim 1 , wherein said decoder decodes, in response to the intra-coded 
indicator information, display time information and display time information designated on the image decoding 
apparatus side, images indicated by the display time information designated on the image decoding apparatus side 

50 from among the images contained in the moving picture sequence. 

10. An image decoding method comprising the steps of: 

analyzing, in a coded bit stream, intra-coded indicator information indicating whether all images contained in a 
55 moving picture sequence are intra coded or not; and 

decoding tiie images contained in the moving picture sequence in response to the intra-coded indicator infor- 
mation. 
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11, The image decoding method according to claim 10, wherein the decoding step decodes the images in the moving 
picture sequence with decimating them in response to the intra-coded indicator information and display rate infor- 
mation designated on the decoding side. 

5 12, The image decoding method according to claim 10, wherein the analyzing step analyzes, in the coded bit stream, 
coding side display rate information, and identifies display time information of images to be decoded from the cod- 
ing side display rate information analyzed and from display rate information on the decoding side, and wherein the 
decoding step decodes the images contained in the moving picture sequence with decimating them in response to 
the intra-coded indicator information and the display time information of the images to be decoded. 

10 

13. The image decoding method according to claim 10, wherein the decoding step decodes, in response to the intra- 
coded indicator information and display time information designated on the decoding side, images indicated by the 
display time information designated on the decoding side. 

15 14. The image decoding method according to claim 10, wherein the analyzing step analyzes, in the coded bit stream, 
coding side display rate information and display time information of the images contained in the moving picture 
sequence, and identifies images to be decoded in response to the display rate information and the display time 
information analyzed, and wherein the decoding step decodes the images indicated by display time information 
designated on the decoding side in response to the intra-coded indicator information, to the display time informa- 

20 tion of the images to be decoded and to the display time information designated on the decoding side. 

15. The image decoding method according to claim 10, wherein the analyzing step analyzes, in the coded bit stream, 
when the intra-coded indicator information obtained as a result of analysis indicates that all images contained in the 
moving picture sequence are intra coded, display time multiplex identification information indicating whether display 

25 time information of all the images contained in the moving picture sequence are multiplexed or not, and analyzes, 
when the display time multiplex identification information indicates that the display time information of all the images 
contained in the moving picture sequence is multiplexed, the display time information of all the images contained 
in the moving picture sequence on a basis of each moving picture sequence, and wherein the decoding step 
decodes the images contained in the moving picture sequence in response to the intra-coded indicator information 

30 and the display time information. 

16. The image decoding method according to claim 10, wherein the decoding step decodes, in response to the intra- 
coded indicator information, to display time information and to display time information designated on an image 
decoding apparatus side, images indicated by the display time information designated on the image decoding 

35 apparatus side from among the images contained in the moving picture sequence. 

17. An image coding apparatus comprising: 

an encoder for coding images contained in a moving picture sequence in response to intra-coding instruction 
40 information indicating whether all the images contained in the moving picture sequence are to be intra coded 

or not; and 

a multiplexer for multiplexing, into an image coded signal encoded by said encoder, intra-coded indicator infor- 
mation indicating whether all the images contained in the moving picture sequence are intra coded or not. 

45 18. The image coding apparatus according to claim 17, wherein said multiplexer multiplexes for each moving picture 
sequence, when the intra-coded indicator information indicates that all the images contained in the moving picture 
sequence are to be intra coded, display time multiplex identification information that indicates whether display time 
information of all the images contained in the moving picture sequence is to be multiplexed or not, and multiplexes 
for each moving picture sequence, when the display time multiplex identification information indicates that the dis- 

50 play time information of all the images contained in the moving picture sequence is to be multiplexed, the display 
time information of all the images contained in the moving picture sequence. 

19. An image coding method comprising the steps of: 

55 encoding images contained in a moving picture sequence in response to intra-coding instruction information 

instructing whether all the inages contained in the moving picture sequence are to be intra coded or not; and 
multiplexing, into an encoded image coded signal, intra-coded indicator information indicating whether all the 
images contained in the moving picture sequence are intra coded or not. 



25 



EP 1 026 899 A1 



HG.l 



Video Object 



Video Object Layer 



VOO 




VOLO 



VOLl 




Group of VideoObjectPlane GOV 0 GOV 1 GOV 2 



Video Object Plana 




VOPO VOPl 



nG.6 




C 



ST3-3 



SELECT INTEIA- 
CODINGMODE 


-ST3-2 


ESTABUSH CODING MODE 
FOR EACH MACROBLOCK 
USING PRESCRIBED 
DEOSION SCHEME 










1 


f 



END 



26 



EP 1 026 899 A1 




EP 1 026 899 A1 



VOP 
DATA 




VOP 
HEADER 




VOP 
DATA 




VOP 
DATA 
INFOR- 
MATION 




Start 
code 


VOP 

HEADER 




VOP 
HEADER 
INFOR- 
MATION 




VOP 

start 

code 


GOV 
HEADER 




GOV 
HEADER 
INFOR- 
MATION 




Group 

Start 

code 


VOL 
HEADER 




VOL 
HEADER 
INFOR- 
MATION 




VOL 

Start 

code 


DER 




vo 

HEADER 
INFOR- 
MATION 






VO 

Start 
code 



28 



EP 1 026 899 A1 



O 

i 



ON 



VIDEO SIGNAL 
MULTIPLEXER 



CM" 



§ 



CO 



'-in 



< 
U 

3 
I 



8g 

OS 

ii 




i 





29 



EP 1 026 899 A1 



nG.5 

( START ) 





f 








GEOMETRY ENCODING 



-STl 



MOTION COMPENSATION 



-ST2 



INTRAANTER DEaSION 

I 



-ST3 



TEXTURE ENCODING |n^ST4 



I 



GENERATE LOCALLY 
DECODED IMAGE 



ST5 



WRITE LOCALLY 
DECODED IMAGE 
INTO MEMORY 



-ST6 




HEADER MULTIPLEXING 



-ST8 



VIDEO SIGNAL 
MULTIPLEXING 



c 



I 



-ST9 



END 



3 



30 



EP 1 026 899 A1 



0\ 



ON- 



d 
E 



oo 



a- 









g 












o 




> 





31 



EP 1 026 899 A1 



OO 

d 

E 




^ b5 s> 



a. 



^11 



«5 Z 



o 3" 



CO 



8 



o 



32 



EP 1 026 899 A1 



< 



06 



< 



g 



nil 



II 



5S6 



Mi 

\ \ 
\ \ 
\ N 
\ \ 
\ \ 
\ ' 
\ 

\ 

\ 

\ 

\ 



111 



>i 



33 



EP 1 026 899 A1 



On*' 



o 



_±_ 



so 



in- 



CO 




34 



EP 1 026 899 A1 




35 



EP 1 026 899 A1 



00- 



d 
E 



to 










> 




36 



EP 1 026 899 A1 



d 











cn 


VOP 
DATA 


• 






m 






cn 


VOP 
HEAD] 




VOP 
DATA 
INFOR- 
MATION 








O < 
>Q 






cn 




I-' u 

%-% 




VOP 

HEADER 






cn 




VOP 

HEADER 
INFOR- 
MATION 


o 




cn 


Ss 


J N 






VOL 

HEADER 




cn 




GOV 
HEADER 
INFOR- 
MATION 




PC 


i \ 


cn 




o. 

Ill 















\ \ Si 

\ \ 

\ 

\ 

\ 

\ 

\ 



VOL 


code 


VO 

HEADER 
INFOR- 
MATION 


OA 


code 



37 



EP 1 026 899 A1 




CO U 



06 Z 



z 



111 



§36 



OS Z 



5ll 



38 



EP 1 026 899 A1 




09 U 



>S5S 



Z 



gil 



39 



EP 1 026 899 A1 



SO 



2 



PA 



s 



I 

ll 



03 

5 



/ 



\ 



i9 



\ 

\^ \ 
\ \ 

\ \ 
\ \ 

\ 

\ 

\ 

\ 

\ 



\ 




on z 
>sao 



40 



EP 1 026 899 A1 



o 




41 



EP 1 026 899 A1 



OO 

d 

E 




H 
U 



u 



VIDEO 

SIGNAL 

ANALYZER 


S ^ 




HEAI 
ANA] 


LYZER 



9 



CO 



42 



EP 1 026 899 A1 



no. 19 



C 



start) 



ANALYZE HEADERS 



-STIO 



ANALYZE VTOEO SIGNAL 



I 



-^^T11 



I DECODE GEOMETRY -ST12 



MOTION PREDICTION 



I 



-ST13 



DECODE TEXTURE 



I 



MAKE INTRA/INTER 
DECISION 



KST14 
-ST15 



WRITE OUTPUT TEXTURE 
DATA INTO MEMORY 



-ST16 




43 



EP 1 026 899 A1 



nG.20 



YES 




ST15-2- 



YES 



OUTPUT DECODED 
TEXTURE DATA 



c 



END 



NO 



ST15-4 



OUTPUT SUM OF DECODED 
PREDICnON TEXTURE 
DATA AND DECODED 
TEXTURE DATA AS 
OUTPUT TEXTURE DATA 



nG.22 



OBJECT INTRA- 
CODED 
INDICATOR 
SIGNAL 



VOPRATE 
INFORMATION 
SET ON 

DECODER SID^ 



-71 



--69 



70 



OBJECT 
INTRA-CODED 
DEaSION 
SECTION 

5 

73 



74 



FRAME 
SKIPVOP 
DEaSION 
SECTION 



TO VIDEO 
INFORMATION 
HEADER 
ANALYZER 72 



TO START 
■CODE 

ANALYZER 58 



44 



EP 1 026 899 A1 



FIG.21 



42 



58- 



30 



43 



ii 



59. 



vo 

HEADER 
ANALYZER 



60> 



VOL 

HEADER 

ANALYZER 



GOV 

HEADER 

ANALYZER 



62> 



VOP 

HEADER 
ANALYZER 



63 



'7' 



OBJECT 

INTRA- 

CODED 

INDICATOR 

SIGNAL 



71 

-Jl. 



TO VIDEO 
^SKasfAL 



ANALYZER 
44 



TO INTRA/ 
INTER 
DECISION 
SECTION 54 



VOP RATE 
INFORMATION 
SET ON 
DECODER 
SIDE 



MODULO- 
TIME BASE 
ANALYZER 



-r 

64 



63 



-65 



VOP TIME 

INCStEMENT 

ANALYZER 



67 

66 

S 



^68 



70 



DECODED VOP 
ABSOLUTE 
DISPLAY TIME 



-71 



VIDEO 

INFORMATION 

HEADER 
ANALYZER 



-69 



72 



45 



EP 1 026 899 A1 



FIG.23 



C 



START 



ANALYZE START CODE 



--8X18 




YES 



ST23 
L_ 



ANALYZE VO HEADER 



YES 



ST24 



ANALYZE VOL HEADER 



YES 



ST25 



ANALYZE GOV HEADER 



YES 



ST26 



ANALYZE VOP HEADER 



46 



EP 1 026 899 A1 



nG.24 



c 



START 



I 



ANALYZE MODULO-TIME BASE 



-ST26-1 



ANALYZE VOP TIME INCREMENT 

t 

GENERATE DECODED VOP 
ABSOLUTE DISPLAY TIME 



-ST26-2 



-ST26-3 




YES 



ANALYZE VIDEO 
INFORMATION HEADER 



-ST26-6 



c 



END 



47 



EP 1 026 899 A1 




48 



EP 1 026 899 A1 



nG.26 



42 



152 



58 



31 



1 



59 



VO 

HEADER 
ANALYZER 



75, 



VOL 

HEADER 

ANALYZER 



76- 



GOV 

HEADER 
ANALYZER 



62, 



VOP 

HEADER 
ANALYZER 



OBJECT INTRA-CX)DED 
INDICATOR SIGNAL 




63 



71 



VOP RATE 
INFORMATION 
SET ON 

DECODER SIDE 



MODULO- 
TIME BASE 
ANALYZER 



64 



63 
s 



-65 



VOP TIME 

INCREMENT 

ANALYZER 



67 
66 



68 



70 



DECODED VOP 
ABSOLUTE 
DISPLAY TIME 
GENERATOR 



-71 



VIDEO 

INFORMATION 

HEADER 

ANALYZER 



72 



-69 



49 



EP 1 026 899 A1 




50 



EP 1 026 899 A1 









oo 


VOP 
DATA 


; 




u 




oo 


VOP 
HEAl 




00 


VOP 
DATA 




81d 

< 


VOP 

HEADER 


[ 


1 o 

1 1-H ^ 

1 ^ 


GOV 
HEADER 


v. 

, \ 

{ \ 


1 ^ 


DER 


^ ! 
>^ 


1 ^ ^ 


VOL 
HEAl 


1\ 
! \ 


1 ecs 






1 

1 oo *^ 


IVHH 
OA 









00 



\ 



it 



5 o 

CO o 



1^1 



\ \ 
\ \ 
\ ^ 
\ 

\ 

\ 

\ 

\ 



51 



EP 1 026 899 A1 




00 



0\ 

d 




ON 
OO 



OU6 CO 




OO 



Li 




1 



ON 




OO 



00 



START CODE 
ANALYZER 



52 



EP 1 026 899 A1 



FIG.30 



OBJECT INTRA- 
CODED 
INDICATOR 
SICjNAL 



'7' 



VOP SELECT 
INFORMATION 



89 



OBJECT 
INTRA-CODED 
DECISION 
SECTION 

'1 



73 



91 

1_ 



COUNT 

~1 

85 



FRAME 
SKIP VOP 
DEaSION 
SECTION 



86 



TO VOP 
HEADER 
ANALYZER 90 



FIG.34 



OBJECriNTRA- 
CODED 
INDICATOR 
SIGNAL 



EXTERNALLY 
SET TIME CODE 



97 



OBJECT" 
INTRA-CODED 
DECISION 
SECTION 
J 

73 



100 V. 



70 



101- 



-98 



STORING 
MEDIUM 



TO VIDEO 
INFORMATION 

HEADER 
MULTIPLEXER 



99 



53 



EP 1 026 899 A1 



c 



START 



FIG.31 



ANALYZE START CODE 



'ST27 




YES 



1 



ANALYZE VO HEADER k ST32 

1 



YES 



1 



NO 



ANALYZE VOL HEADER ^8733 



CALCULATE DECODED 
VOP INFORMATION 



-ST35 



ANALYZE GOV HEADER ~ST34 




ANALYZE VOP HEADER KSTBS 
1 



54 



EP 1 026 899 A1 




d 
E 







i 












II 







OS 



5^ 



oo 

00 

) 

Q>oo 




u u w 



oo 



ON 























o5 





ON 




ON 




CO 

oo 



START CX)DE 
ANALYZER 



00 



55 



EP 1 026 899 A1 



42 



43- 



94s 



30 



95 



Ota 
UN 



nG.33 



59> 



vo 

HEADER 
ANALYZER 



60 



VOL 

HEADER 

ANALYZER 



■^7 



61 



GOV 

HEADER 

ANALYZER 



96 



VOP 

HEADER 
ANALYZER 



63 

a 



07 EXTERNALLY 
<; SET TIME CODE 



STORING 
MEDIUM 



§ 

CO 



MODULO- 
TIME BASE 
ANALYZER 



64 



63 



-65 



97- 



VOP TIME 

INCREMENT 

ANALYZER 



67 



66 



68 



DECODED VOP 
ABSOLUTE . 
DISPLAY TIME 
GENERATOR 



70 

1 



-7' 



VIDEO 

INFORMATION 

HEADER 

ANALYZER 



72 



^98 



99 

"T" 
96 



CO 



56 



EP 1 026 899 A1 



nG.35 



c 



START 



\ 




f 




ANALYZE START CODE 


-8X39 



ANALYZED START 
CODE BELONGS TO VO 
HEADER? 

[no 



YES 



ANALYZED START 
CODE BELONGS TO 
VOL HEADER? 



NO 



ANALYZED START 
CODE BELONGS TO 
GOV HEADER? 



1 



ST44 



ANALYZE VO HEADER 



ST41 



YES 



ST45 
1 



ANALYZE VOL 



HEADER I 



ST42 



YES 



ST46 



ANALYZE GOV HEADER 



ST43 



ANALYZED START 
CODE BELONGS TO VOP 
HEADER? 



YES 



1 



ST47 



c 



END 



{analyze VOP HEADER 

r 



57 



EP 1 026 899 A1 




58 



EP 1 026 899 A1 



CO pi, 



i 



> 



t>6 

>K<: 



R 




>< 




Ob 





















oo 



o 



00 



Tl 



o 



START CODE 
ANALYZER 



00 



59 



EP 1 026 899 A1 



Pi 



< 

oo 



o. 



CO M 



o 

o 



ON 



COMPARATOR 



00 
CO 

d 




00 





60 



EP 1 026 899 A1 



nG.39 




ST57 



61 



EP 1 026 899 A1 




62 



EP 1 026 899 A1 



CO 

OS 









i 



















CO 




' -1 
I 
I 



in 











O 


1 












1 




CO 



00 



START CODE 
ANALYZER 



o 



CO 





















CO S 



63 



EP 1 026 899 A1 




64 



EP 1 026 899 A1 



FIG.43 



C 



START 



1 



ANALYZE START CODE -ST58 




YES 



1 



ST63 



ANALYZE VO HEADER 



YES 



1 



ST64 
1 



ANALYZE VOL HEADER ] 



I 



YES 



1 



ST65 



ANALYZE GOV HEADER 



YES 



1 ST66 



SELECT DECODED VOP 



ANALYZE VOP HEADER 
5 

ST67 



65 



EP 1 026 899 A1 




66 



EP 1 026 899 A1 



INTERNATIONAL SEARCH REPORT 



Intetnational application Na 
PCT/JP98/04815 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI* H04N7/24 

Apcording to Intemational Patent aassifiaflioii (IPC) or to both national ctM»ification md IPC 



B. FIELDS SEARCHED 



Miniffium docnnientation searched (dassificatiaa syitem fioUowied by classification symbols) 
Int. CI* H04M7/24-H04N7/68 



Documentation searched other than mimmam docomentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 1957*1996 Torolcu Jitsuyo Shinan Koho 1996-1999 

Kokai Jitsuyo Shinan K6ho 1975-1999 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 7*264590 r A (NBC Corp. ) r 
13 October, 1995 (13. 10. 95) 
& EP, 674448, A2 & JP, 8051624, A 

JP, 6*268969, A (Victor Co. of Japan,Ltd.), 
22 September, 1994 (22. 09. 94) 
& US, 5535008, A 



JP, 5*30454, A (Sony Corp.), 
5 February, 1993 (05. 02. 93) 



1-19 



1-19 



1-19 



( Faultily : none ) 



I I Further documents are listed in the continuation of Box C See patent family 



* Speoalcalecoriesof dteddocnnieals: httef docmneat pwhlidifri after the inieiMtioMl fiUag date or priority 

'A' doouMNdcfiainclhefeaenlinitecrihesftwlddiisaol dale aadaotiaowfiictwiihllKapplkatioB but dial to uadentawi 

OMMcbfiedlobeofpaniciilarnievsaoe llKpriadpleor tlmiryaiiderlyic«tbei«veiUioa 

culler docuawM bat puMiAed on or after dttiatenalioiial miss dite 'X* docunieatofpaiticulu«devanoe;tbedaini»di«wtliMcaaBo(b^ 
"L" docamoit wluck nay UtfDW doubts on priority dain(s)<>rwtakhi^ ooitfidemlBawdoraaaoibeoDasideflalloumrfmaainveate 
died 10 oiiblifh the pvblkatioB dsie ol another dudoa or oibcr when the documeal is takea akMC 

apedalreaiMi(u4pcdfied) 'V docanieatofpaitiGiilarnievaMetthecisiflwdiavcaiioacaBttoibe 
"O" dac9mieBtnfanu£lDMOfaldiadaBm.iiK;cxfaibitm OMMideMd toiavohwaaiavwitivgalep whealhedoccgiea t is 

means oombioed with one or suxe oUier sudi documaiti, sudi oonbiondoa 

'P* documeirtpoblisliedpriM iodic iateriadDnBlfiUngdile but talcflkaa beiiis obvious to a penon skilled in the stt 

the priority date daimed * A" docvmeat member of the saaie paieat fuuily 



Dale of the actual oompletion of the international search 

12 January, 1999 (12. 01. 99) 


Date of mailing of the international search report 

26 January, 1999 (26. 01. 99) 


Name and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCrr/ISA/210 (second sheet) (July 1992) 



67 



